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THE ARMOR PLATE FIASCO. 
Once again, after many days of wearisome and profit- 
less debate, the curtain has been rung down in Con- 
gress upon that perennial farce known as the armor- 
plate controversy. Were the issues involved less vital 
to the highest interests of the nation, this annual dis- 
cussion would be, to the impartial and unprejudiced 
onlooker, simply a diverting spectacle — so curiously 
compounded is it of politics and prejudice, persistent 
misstatement, and unpardonable ignorance of funda- 
mental and easily ascertained facts. 

Unfortunately, the question of the supply of armor 
for our battleships, with which Congress has trifled so 
long, is of the most vital importance to a nation which 
is rapidly enlarging the field of its imperial interests, 
and assuming responsibilities which call for a vast in- 
crease in its naval and military strength. Every 
American that, appreciates the momentous changes in 
our international policy which both involved and, grew 
out of our war with Spain, realizes that the posses- 
sion of a powerful and growing navy is now more than 
ever an absolute necessity. To such people the spec- 
tacle of the whole work of building up the navy being 
held up by the vociferous oratory of a small handful of 
congressmen is painful and alarming to the last de- 
gree — particularly when it is borne in mind that these 
very gentlemen who refuse to provide the weapons of 
war will probably be the most eager for blood-letting 
in any international quarrel that may arise. 

Now that the Senate has given way, and the con- 
struction of our warships is to proceed, it is well to 
point out just how much delay has been occasioned 
by a controversy that has been altogether barren of re- 
sults. In the first place, until a week ago, when the 
deadlock was broken, the construction of no less than 
nine first-class battleships and three armored cruisers 
was prohibited, and if the obstructionists had gained 
their point, the embargo would have lasted for yet an- 
other year. The first vessels to be affected were the 
"Alabama," "Illinois," and "Wisconsin," which were 
authorized in 1896, and, but for interference, would 
have been completed during the summer of 1899. As 
it was, an impossible limit of $300 per ton was put 
upon the price of the armor, the ultimate result of which 
was that the war Congress of 1898 was confronted with 
the spectacle of these three ships, ready for launching, 
but absolutely devoid of armor. Permission was now 
instantly given for the closing of contracts for armor, 
110 price whatever being stipulated. Armor-plate, 
however, takes much time to fabricate, and Congress 
was presented with the first fruits of its folly in the 
shape of three costly but unfinished ships that could 
not by any possibility be available, even if the war 
were protracted beyond all reasonable possibility. 

And thereby hangs a tale, the moral of which is so 
obvious as to warrant a recital, in the vain hope that 
some recalcitrant obstructionist may profit thereby. 
When the certainty of a war was upon us, instructions 
were given to a shipbuilding firm that had one of the 
unfinished battleships in hand to draw up plans for 
placing wooden armor upon the sides, barbettes and 
turrets, with a view to filling in the yawning gaps, for 
which, thanks to Congress, there was no plating avail- 
able. The guns were to be placed aboard, and our 
gunners, snugly ensconced behind this painted sham, 
were to be sent out under the protection, at least, let 
us hope, of a merciful Providence. If it were not so 
painful, this incident would be positively funny ; and 
the least we can hope is that the contemplation of 
that humiliating episode will effectually prevent its 
recurrence in a future emergency. 

The total delay on the three ships under discussion 
has been eighteen months ; on the three vessels of the 
"Maine" class, twelve months; while the closing of 
the contracts for the six vessels of the " Georgia " and 
"California" classes has been delayed for at least a 
vear. 
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utmost importance to scientists, illustrate how pains- 
taking is the work of the modern scientific investigator 
and how delicate are the methods which he employs. 

Sir William Crookes described his experiments in the 
analysis of the compounds of uranium, an exceedingly 
rare metal, which, Becquerel found, emitted rays that 
affected a photographic plate, even though an opaque 
object intervened. This remarkable property is even 
more pronounced in other metals, notably in radium 
and polonium, for which reason it was suggested that 
uranium rays were due to the presence of minute 
quantities of these more active metals in uranium. It 
was the object of the experiments made by Sir Wiliiam 
Crookes to ascertain whether uranium was in itself cap- 
able of emitting light- rays, or whether its strange prop- 
erty was to be attributed to some otlier body present 
in the form of an impurity. His investigations proved 
that, uranium is inactive when pure, that polonium, 
at least, is not the energetic substance, and that the 
rays are sent forth by an unknown element, not iden- 
tical with radium, but so closely resembling it, that its 
detection is a matter of extreme difficulty. 

In his analysis, Sir William Crookes used pitchblende 
(uranium oxide); for he found that it was more highly 
radiant than any other uranium compound; and should, 
consequently, contain the body sought in the largest 
quantity. He endeavored first to ascertain whether 
the property was most noticeable in any particular 
salt of uranium. But his experiments showed that all 
salts were active ; that as the salt increased in purity 
the phenomenon was not so marked, and that ex- 
tremely pure uranium did not affect a photographic 
plate. The natural inference was that uranium had 
not the property, and that the rays were emitted by 
some impurity in pitchblende. Polonium, Crookes de- 
termined, could not be the metal which he was seeking. 
Radium is more nearly coincident with the energetic 
substance ; but the fine differences which he detected 
led him to conclude that the radiant property of pitch- 
blende and other uranium compounds is to be attrib- 
uted to the very slight admixture of an element still 
undiscovered, which can not yet be critically examined, 
because it cannot be obtained in quantities large 
enough for experiment. 

The nicety of the method of investigation employed 
by Crookes, and. the importance of the conclusions 
which he drew from his investigations, can be fullyap- 
preciated only by chemists. The significance of the 
work of Sir W. Roberts-Austen, on the other hand, 
will be more readily understood. Four years ago, Sir 
Roberts- Austen stated that if a column of lead be 
placed upon a column of gold, and the two metals 
heated below the fusing-point of lead, the gold evapor- 
ates, so that even after a period so short as twenty- 
four hours, traces of gold can be detected in the lower 
portion of the leaden column. In order to prove that 
at common temperatures also, the nobler metal gives 
off vapors which penetrate the baser body, he sub- 
jected the superposed metals to the ordinary heat of 
65° F. for a period of four years. At the end of that 
time he found that the gold had diffused itself in the 
lead, and that the amount of gold thus diffused dimin- 
ished as the distance between the two columns in- 
creased. He has not proven that gold evaporates with- 
out the presence of another metal ; but he has cer- 
tainly demonstrated that two metals may mingle with- 
out the application of extraordinary heat. 
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TWO REMARKABLE ACHIEVEMENTS IN CHEMICAL 
PHYSICS. 

Before the London Royal Society two papers were 
recently read, the one by Sir William Crookes, the 
other by Sir W. Roberts-Austen, which, apart from 
true fact that they dealt with acuieveinents of the 



OUR PHENOMENAL EXPORTS. 
An exportation of 140,000,000 worth of manufactures 
in thirty days is a record unparalleled for American 
manufacturers. That is the record for the month of 
April, 1900. The details of the April exportations, just 
completed by the Treasury Bureau of Statistics, show 
that the exportation of manufactures during that, month 
was by far the greatest of any month in our history, and 
within a fraction of $40,000,000. This gives assurance 
that the exports of the fiscal year, which ends' with 
June, will considerably exceed $400,000,000, and be 
nearly three times as much as a decade ago. This 
phenomenal increase in exportation of manufactures 
is especially striking when compared with the progress 
made by European nations, our rivals in the attempt 
to supply the world's market with manufactured goods. 
Great Britain's exports of manufactures show but slight 
increase since 1890, and an examination of the export 
record of the principal European countries fails to dis- 
close an instance in which the increase has been as 
much as 25 per cent, while that of the United States, 
meanwhile, has been more than 150 per cent. 

An examination of the details of our own exportation 
of manufactures shows that it is in the production, 
manufacture and exportation of metals that we seem to 
excel. The history of nations and peoples shows that 
great groups of people frequently excel in certain in- 
dustries, and the growth of our exportation, as well as 
our domestic production of manufactures, geems to 
point to metals as our most successful line of work, es- 
pecially at the present time. In 1889, manufactures of 
metals formed less than 20 per cent of ourtotal exporta- 
tion of manufactures, and in 1900 will be about 45 per 
■cent of our exports of manufactures. The increase in 
exportation of metals and manufactures thereof in 



the decade 1889-1898 was 339 per cent, while the in- 
crease in the exportation of all manufactures in that 
time was but 110 per cent, and the increase in manu- 
factures other than those of metal during that time 
was but 55 per cent. In this statement of the exporta- 
tion of manufactures of metals, only those articles com- 
posed exclusively of metals are included ; those made 
up in part of metals, such as railway cars, agricultural 
machinery, etc., being included in the other manufac- 
tures. The rapid increase in the exportation of manu- 
factures of metals is shown by the fact that the exports 
of brass and manufactures thereof in 1889 were but 
$321,137, and in 1900 will reach $1,700,000; instruments 
for scientific purposes increased from $1,033,338 to 
$2,270,803, and in the year about to end will reach 
nearly $6,000,000 ; copper and its manufactures, which 
amounted in 1889 to $2,348,954, will be more than $50,- 
000,000 in 1900; iron and steel increased from $21,156,- 
077 in 1889 to $70,406,885 in 1898, while in the fiscal year 
1900 they will exceed $100,000,000. 

Another interesting fact developed by the exami- 
nation of the figures is that the European countries, 
in which manufactures have been long established, 
furnish as satisfactory a market for our manufactured 
goods as do the countries where manufacturing has not 
yet been largely developed. In reapers and mowers, 
clocks and watches, sewing machines, bicycles, and the 
various manufactures of iron and steel, and many 
other articles of the higher grades of manufacture, the 
European countries, in which manufacturing plants 
and machinery and skilled workmen abound, furnish 
a market for a large share of our exports, thus failing 
to justify the expressed fear that a development of 
manufactures in countries where we are now seeking a 
foothold for our commerce would destroy their value 
as a permanent market. 

In this attempt to show the growth of the exporta- 
tion of each article in every direction, it has only been 
practicable to measure the growth by values, as the 
varying value of the units of quantity designated by a 
common name would prove confusing and misleading. 
A statement of the number of watches, clocks, sewing 
machines, typewriters, electrical instruments, mowers 
and reapers, carriages, articles of glass and china ware, 
builders' hardware, and miscellaneous articles of cot- 
ton and woolen goods, for instance, in which the value 
of units ranges from a few dollars to hundreds in a sin- 
gle class, would convey no information for compara- 
tive purposes and does not supply any facility for 
measuring the real growth of the industry or the com- 
merce in it, as does the simple statement of total values 
by classes. On the other hand, the well-known fact 
that prices of nearly all classes of manufactured goods 
have greatly increased by reason of cheapened and im- 
proved methods of production renders a mere state- 
ment of values somewhat misleading in an attempt to 
determine the actual increase in the exportation of 
numbers or quantity of nearly all articles. 

As already indicated, the largest growth in our ex- 
port of manufactures is in that of metals. The largest 
class of manufactures of metals exported is that of 
iron and steel. Iii 1880 the export of manufactures of 
iron and steel was $14,716,524, and in 1900 will exceed 
$100,000,000, or more than seven times that of 1880. 

In no feature of our export trade has there been a 
more remarkable growth during the- decade than in 
rails for railways, especially those of steel. The total 
exportation of iron rails in 1889 was but 7 tons, and in 
1898, 2,769 tons, the value rising from $240 in 1889 to 
$37,150 in 1898. In steel rails, however, the growth 
was even more remarkable, the number of tons ex- 
ported in 1889 being 7,398, and in 1898, 229,782, while 
the value increased from $235,387 in 1889 to $4,613,376 in 
1898 and in the fiscal year 1900 is likely to reach $8,000,000. 
This increase has been especially marked during the 
past three years, the exports of steel rails in the fiscal 
year 1896 being $540,797 ; those of 1897, $2,482,208; those 
of 1898, $4,613,376; and those 1899, $5,298,125; while the 
first" ten months of the present fiscal year show a gain 
of about $2,000,000 over the corresponding months of 
last year. While this rapid increase is due to a gen- 
erally increased demand, the countries showing the 
most marked growth in their purchases of steel rails 
from the United States are Russia, Canada, and Japan. 



THE RAILROAD SYSTEMS OF ASIA. 
The total length of the railroads in Asia is 30,C00 
miles, of which two-thirds are represented by British 
India. The Trans-Siberian alone has 5,800 kilometers. 
In China the different European and American syndi- 
cates have obtained concessions for about 3,000 
miles of railroad, and these are for the most part in con- 
struction. The Chinese government possesses also 
about 300 miles of lines whose operation is now 
being carried out under good conditions, especially for 
the lines uniting Pekin to the port of Tientsin. Japan 
has no less than 3,i00 miles of railroad, and the 
French colonies, which now possess but 250 miles, 
have more than 2,500 miles in construction in 
Cochin-China, Annam and Tonkin. The Dutch East 
Indies have a weH developed system. Java alone hav- 
ing 1,000 miles. These figures are far surpassed by 
those for British India, whose system has a total 
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length of 81,100 miles. Persia has as yet no rail- 
road systems, but the Russian syndicates appear to be 
ready to profit by the monopoly which they have 
secured for the construction of railroads in that coun- 
try. Turkey is adding a number of important lines of 
road to the 1,600 miles already possessed in Asia ; 
the Franco-German line, of Bagdad, is one of the larg- 
est of these systems. 



ELECTRICAL SUPPLY BT GAS COMPANIES. 

BY ALTON D. ADAMS. 

That the essential equipment in gas service is well 
suited to serve an important purpose in electrical sup- 
ply has become apparent with the development of the 
gas-engine. A gas works ready to deliver a large sup- 
ply of gas at any point in a wide and thickly settled 
area can operate in that area a number of gas-driven 
electric stations at a minimum cost. There are two 
very good reasons why such gas-driven stations can 
be operated with decided advantage by gas com- 
panies. One of these reasons lies in the fact that elec- 
tric energy from these small stations can be sold for 
several times the price of the gas consumed in its opera- 
tion. The other reason is due to conditions that make 
it possible to generate electric energy at such stations 
at a less sum per unit than with most other systems. 

First consider the selling-price of gas consumed to 
drive dynamos and the market value of the electric 
output. For gas-engines of not less than 100 horse 
power, such as would be used at these small electric 
stations, a consumption of 18 cubic feet of gas, contain- 
ing 700 heat units per cubic foot, is sufficient, per brake 
horse-power hour developed, at nearly full load. Di- 
rect-current dynamos, in sizes to compare with the en- 
gines just named, easily show a full load efficiency 
of 90 per cent. Each electrical horse-power output 
at the dynamo terminals requires, therefore, the 
consumption of 18 -5-0"90 = 20 cubic feet of gas in the 
engines. As the electrical horse-power hour, or 746 
watt-hours, is very close to three-fourths of the kilo- 
watt-hour, the latter requires 20 +■ 0'75 = 26'7 cubic 
feet of gas at the engine. In the largest cities, the 
average price per kilowatt-hour is about ten cents. 
Under similar conditions the average price of gas con- 
taining 78ft heat-units per cubic foot is about one dol- 
lar per thousand cubic feet. At this rate, the 26 7 cubic 
feet of gas necessary to produce one kilowatt-hour at 
the dynamo terminals have a selling price of 2 67 
cents. The product of the electric plant is, therefore, 
10-h2 , 67=3'75 times as valuable as the gas consumed in 
its engines. The 26 - 7 cubic of gas should supply five 
or six sixteen-candle power burners during one hour. 
The most common efficiency for incandescent electric 
lamps is 3'5 watts per candle, or 56 watts per lamp, so 
that one lamp-hour corresponds to 56 watt-hours. The 
gas-engine and dynamo deliver 1,000 watt-hours on a 
consumption of 26 '7 cubic feet of gas per hour, so that 
this amount of gas, through the medium of the elec- 
tric plant, supplies energy for 1000-^56=18 incandescent 
lamp-hours nearly. In other words, gas, used in an 
engine to drive a dynamo, will operate three times as 
many incandescent electric lamps as gas-burners of 
equal candle-power. If the electric energy from the 
gas-driven dynamo be used in arc lamps, the illumi- 
nating effect produced from a given quantity of 
gas is still further increased. The actual average 
candle-powers of arc-lamps is about one-fourth of the 
nominal candle-powers. On a basis of their actual 
average illuminating powers, arc-lamps consume 1 
watt of electrical work per candle-power. One kilo- 
watt-hour of electrical energy thus produces 1,000 
candle-power hours at the arc-lamp, while the 26 7 
cubic feet of gas consumed to generate 1 kilowatt-hour 
give about 16x6=96 candle-power hours at the gas- 
burners. Gas used to drive an engine and dynamo 
supplies about ten times as much illumination at arc- 
lamps as it could give off if burned directly for light- 
ing purposes. 

It may now be considered whether the first cost and 
operating expenses of small electric plants, as part of a 
gas system, would be such as to offset the higher re- 
turn on a given amount of gas. Many a gas system 
would, probably, supply a number of small electric 
generating stations along its main pipe lines, with 
increase of the latter or additions to the plant for gas 
production. This opinion is based on the fact that 
gas producing equipment is not usually worked to its 
full capacity during all hours of the day, and that 
gas-mains have a very small flow during the greater 
part of each twenty-four hours. Moreover, an increase 
from the pressures of a few ounces per square inch, 
now common, to pressures of several pounds will ma- 
terially multiply the possible delivery from present 
mains. Neglecting then, for the moment, any possible 
outlay for the increase of gas plants and mains, the 
first cost of electric stations supplied by these mains 
may be considered. Therearesoinevery obvious advan- 
tages of gas-driven over steam-driven electric stations. 
With gas-engines no boilers and no high chimneys are 
necessary ; the handling of coal and ashes is avoided ; 
only sufficient water is necessary to make good the 
evaporation due to cooling; and a generating equip- 
ment of relatively large capacity requires but a small 
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space. These features of gas-driven electric plants re- 
duce to a minimum, the charges that must be made 
against them for real estate. The installed cost of gas- 
engines and dynamos, with all connections and acces- 
sories, should not exceed one hundred dollars per kilo- 
watt of electric output capacity. During ten hours 
operation at full load, the value of the output from this 
gas and electric machinery would amount to one per 
cent of its cost, and four months of such operation, 
averaging ten hours per day, would give a gross return 
equal to the entire investment. It would probably 
prove desirable to install storage batteries with capa 
cities of, perhaps, twenty per cent of the maximum 
rates of output at these gas-driven electric stations, to 
steady the station voltage, keep working engines fully 
loaded and supply the entire demand at times of mini- 
mum loads. These batteries, however, would reduce 
the necessary engine and dynamo equipment by an 
amount equal to the battery capacity, because all 
would work together during the short periods of max- 
imum loads. The weight of the electrical conductors 
for a given electric pressure, rate of energy transmis- 
sion, and per cent of loss must vary as the squares of 
the distances between stations and consumers. One 
distinctive feature of the plan here proposed is that 
these distances are short — much shorter than those 
over which present electric systems usually extend — 
and the cost of conductors will, therefore, be compara- 
tively light. As an approximate figure, it may be said 
that the total outlay for the distribution system be- 
tween these gas-driven stations and their customers 
should be about fifty dollars per kilowatt capacity of 
conductors at their maximum loads, on an average, or 
about one-half the expense for plant equipment. In 
order thus to increase the gross return on gas about 
3 - 75 times, there must be added to fixed investment 
about $150 for each 26 - 7 cubic feet of gas consumed, 
for the increased return, per hour. The electric en- 
ergy produced from these 26 - 7 cubic feet of gas hourly 
has a market value of 10 — 2 67=7'33 cents more than 
that of the gas, and, allowing 3,000 working-hours at 
full capacity per year, the increase of revenue from 
the gas used in the electric generating and distributing 
equipment, at the estimated cost of $150, amounts to 
$0 0733x3,000= $219.90. Labor in an electric plant 
driven by gas-engines is a comparatively small item, 
and much below the necessary amount of work to 
operate a steam and electric station of equivalent capa- 
city. Whether these main facts, and the many minor 
ones bearing on the subject, warrant the supply of 
electric energy from numerous, comparatively small 
gas-driven plants must depend, in some measure, on 
the relative first cost and operating expenses of steam 
and electrie plants for the same service. 

The economical transmission of electric energy is a 
very real and pressing problem in the design and opera- 
tion of extensive electric systems. The necessary sub- 
stations for a high-pressure electric system require 
fully as much room and more equipment than would 
gas-driven electric generating stations of equal capacity. 
In batteries, the most expensive element of equipment, 
the electric sub-station requires more than the gas- 
driven plant of the same output, in order to lessen the 
load on the main station during times of maximum de- 
mand. Aside from the battery capacity and output, 
the electric sub-station must contain, per unit rate of 
delivery, unit capacity in rotary converters and a little 
more than unit capacity in transformers, making fully 
two units of electric machine capacity per one of out- 
put. Rotary converters are more expensive per unit 
of output than direct-current dynamos, while trans- 
formers are less so, making the machinery equipment 
for electric sub-stations about twice as expensive as the 
dynamos of a gas-driven plant for equal output. 

Considering the additional requirement for batteries 
at electric sub-stations over that at gas-driven plants, 
and the double charge for electrical machinery, the 
total internal equipment of electric sub-stations and of 
gas-driven plants may be taken as about equal in cost 
for the same output. The local distribution system 
from each kind of station should cost substantially the 
same. The electric generating station with steam- 
boilers, high grade engines, dynamos, transformers, 
and high-pressure transmission lines, delivers not more 
than ten per cent of the energy contained in coal to 
the sub-stations, and derives a return only on what the 
sub-stations send out to consumers. In contrast, on 
the other hand, is the gas-plant and pipe system, dis- 
tributing in water gas fully 60 per cent of the con- 
tained energy in coal and more than 90 per cent of the 
energy in the oil consumed. Considering only the 
efficiency in transforming the energy of coal for each 
?ase. the gas-driven electric plant delivers 0'60 X 020 X 
90 = 10'8 per cent of the energy of coal as electric 
current, while the electric sub-station at its best can 
include in itsoutput not more than0'75 X 0'15 X 090 X 
95 X 90 = 8'6 per cent of the energy in coal con- 
sumed in the boiler-furnaces. These figures are based 
on efficiencies of - 60 for the water-gas process, - 20 for 
gas engines, 0'75 for steam-boilers, 0'15 for steam-en- 
gines. - 90 each for dynamos and rotary converters, and 
095 for large-station step down transformers. No ac- 
count is taken of the small losses in gas-mains aud 
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high-pressure electric lines from main to electrie sub- 
stations. A much larger portion of the energy of coal 
can be transmitted through a gas pipe than through an 
electric cable, and the best locations for the generation 
of electric currents are close to the areas to be served. 



PARIS EXPOSITION NOTES. 
The work of installing the different exhibits in the 
annex to the Paris Exposition, at Vincennes Park, has 
been somewhat behindhand., but at the present time 
the park contains a series of buildings in which a num- 
ber of exhibits of different kinds are being prepared. 
One of the most important of these is the building de- 
voted to the Transportation section, this being an 
annex to the main building in the Exposition grounds. 
It contains the exhibits of locomotives, railway mate- 
rial and electric traction, and a considerable space has 
been allotted to each of the principal nations ; France, 
Germany, England, the United States, Russia, etc., 
have important exhibits which include locomotives of 
different types, electric ears and trucks, air brakes, 
etc. In the Austrian section the Ganz Company has 
an electric car truck with two 25 horse power motors, 
and the Socie^e 1 Electrique of Winterthur, Switzerland, 
has an electric motor car of the type used on the in- 
clined railway of Lyons. An electric locomotive of 
considerable size is that constructed by the Ateliers 
du Nord de France, the electric material being furn- 
ished by the General Electric and Thomson-Houston 
Companies. In the American section, the J. G. Brill 
Company, are putting in an exhibit of car trucks with 
and without car-bodies. The American Air Brake 
Company has a large exhibit showing its system, and 
a number of other exhibits are now being installed. 
When complete, this building will contain one of the 
most interesting collections of the Exposition. Near 
by is the section of ground allotted to the United States 
— in which several buildings and pavilions have been 
erected. The largest of these is the Machinery Hall, 
a long building with a main aisle and two side pas- 
sages, giving a considerable floor-space for the different 
exhibits. The motive power for the machines was to 
have been furnished by a Ball engine and a dynamo 
of American make ; the engine is now in place, but the 
dynamo is lacking, as it was sent on the " Pauillac." In 
place of this set, a Willans engine of the upright type 
and a Bullock dynamo of 150 horse power were brought 
over from England and rapidly set up. The different 
machine tools are run by small electric motors of differ- 
ent makes averaging 15 horse power. ■ A large collection 
of American machine-tools is to be seen here, includ- 
ing lathes, planers, drill-presses, etc., of improved 
models; the Brown & Sharp Company has an inter- 
esting exhibit of tools, dies and gauges, and the Inger- 
soll-Sergeant Drill Co. show a number of air-compressors 
and drills. An overhead electric crane of the Shaw 
pattern has been installed in the building. Near by 
is a fine pavilion erected by the McCormick Company 
for its exhibits of agricultural implements, and another 
handsome structure has been built for the American 
bicycle exhibits; a number of these are already in 
place, but the building is not yet open to visitors. A 
number of windmills of American types have been 
erected in the section, and one of the interesting features 
is an oil derrick. Not far from the United States sec- 
tion is a building erected for various types of small 
engines, and here have been installed a number of gas 
and steam engines of various makes. Another build- 
ing contains the Acetylene exhibits, and a few of these 
are already in place. In this part of the grounds is 
the Automobile building, which is to contain the vehi- 
cles of different countries, and in the neighborhood is 
a vast bicycle track of oval shape with an extensive 
series of tribunes ; it is called the Velodrome Munici- 
pal, and will be used for the numerous bicycle events 
which will take place during the season, in which the 
champions of various countries are to be represented. 
In the section allotted to the Army and Marine, special 
provision has been made for an exhibition of carrier 
pigeons. Near this is the Aerostatic park, which will 
have the necessary buildings for the balloons ; here a 
number of ascensions and contests have been arranged 
for, and the most recent improvements in the art of 
ballooning will be shown. A space has been set apart 
for an extensive collection of agricultural machines, 
for which sufficient room could not be provided in the 
Champ de Mars. The groups of horticulture, avicul- 
ture, athletic sports, etc., have spaces assigned them. 
On an island in the center of the Lake Daumesnil is 
situated the Forestry building, which is an annex to 
that of the Exposition. A large tract of ground has 
been devoted to the agricultural and stock exhibits, 
which are in charge of the Minister of Agriculture. 
An interesting feature is a number of groups of work- 
men's houses, which occupy a considerable space; they 
are built after various models by France, Germany, 
Austria, Switzerland, etc., and show the most approved 
construction in wood, brick and other materials. On 
the main automobile track around the lake has been 
erected a line of iron poles supporting a'double over- 
head wire for the use of the new system of electric 
motor wagons constructed by the Trolley Autom ateur 
Company. 
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FELLING TALL CHIMNEYS. 

The demolition of a lofty chimney,, when accom- 
plished in the same manner as it was erected, that 
is, brick by brick, is a tedious, protracted, and 
expensive process. But in England, a much more 
effective, quicker, and cheaper method of bring- 
ing a chimney to the ground is in vogue. By this 
process, a chimney two or three hundred feet in 
height, that occupied several months in its erection, 
and which may weigh several thousand tons, 
is thrown down in a feiv days at an in- 
significant expenditure of labor and money. 
Yet nothing could be simpler than this 
special process of demolition. It briefly 
consists of removing the greater portion of 
the base of the chimney ; substituting thick 
wooden underpinning for the masonry, and 
then firing the props, which in time burn 
through, with the result that the chimney 
collapses en bloc. 

This method of chimney felling was devised 
by a Mr. James Smith, residing at Rochdale, 
a suburb of Manchester, who has over- 
thrown nearly a hundred chimneys in this 
manner in various parts of England and 
the Continent of Europe, and in every case 
without the slightest mishap. Some of 
these chimneys were among the largest in 
existence. 

In felling a chimney, the stack is first 
thoroughly examined and careful notes made 
as to its height, weight, and condition. A 
survey of the surroundings is then made 
to ascertain which is the best direction 
in which to overthrow the structure, and 
so long as the available area which is to 
receive the mass is a little more than the 
length and breadth of the stack, it is 
sufficient. Having determined upon the 
direction of the fall and the available area 
to receive the stack, an incision is made in 
the center of the chimney at a height of 
five or six feet from the ground, facing 
the direction in which it is to fall, and 
corresponding cuts are made on each of 
the sides. As the bricks are removed, 
an underpinning of 6 X 6 timbers is inserted, the 
work being carried on until about two thirds of 
the base of the stack has been so treated. By this 
time the stack usually is listing over slightly in, the 
direction in which it is to fall, the list being an in- 
dication that the chimney is resting almost entirely 
upon the underpinning. At the same time on the 
reverse side of the chimney there will appear a slight 
crack in the masonry. The underpinning is car- 
ried on until this fracture appears, for unless the 
greater part of the structure rests upon the sup- 
porting posts, the direction of the fall can by no 
means be predicted with cer- 
tainty. 

The gap made in the base of the 
stack must be of sufficient width 
to cause the structure to drop and 
telescope when falling. If only 
a narrow gap were made, the 
stack would simply pivot on its 
base and come down intact, measur- 
ing its length on the ground ; but 
as it is desired to concentrate the 
debris, a sufficient gap is made at 
the base to insure that as the stack 
leans to its fall it will drop a few 
feet vertically en masse, the jar 
thus given to it causing the mass 
to crumble upon itself. As soon 
as the underpinning is complete, a 
fire of highly inflammable combus- 
tibles is built up, and the props are 
thoroughly saturated with oil and 
covered with pitch and tar. On 
the occasion of the felling of a stack 
at Preston, which was 250 feet in 
height and weighed over 3,500 tons, 
there was consumed in burning 
out the underpinning 6i£ tons of 
coal, 4 tons of pitch, 40 sacks of 
shavings, 108 gallons of tar, and 126 
gallons of paraffine. The burning 
of the props has to be most care- 
fully watched, since it is necessary 
that they all collapse at the same 
time to insure that the chimney 
will fall in the desired direction. 

We present illustrations of the felling of a shaft 
at Mytholmroyd in Lancashire, which was erected 
in 1833 at a cost of $5,000 and was 200 feet in 
height. It had been sadly damaged by the agencies 
of wind and weather, and sooner than repair the 
chimney it was decided to bring it down. It would 
have amply repaid any expense devoted to its renova- 
tion, however, since it proved to be one of the most 
solidly constructed shafts in the country. The base 
was square in section and measured 11 feet each way. 



$ citntifu J^mman. 

The underpinning was a most laborious process, since 
it occupied no less than a fortnight's hard work. To 
perform the same operation on an ordinary chimney is 
a matter of only a few hours, so a very adequate idea 
may be formed of the strength and solidity of the 
structure. The masons experienced exceptional diffi- 
culty in removing one or two of the stones, which 
weighed no less than 2*4 tons each, while 16 tons of 
.masonry in all were removed and fifty props inserted 
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insure that they all collapse simultaneously. If the 
operation is successful, the chimney does not topple 
over, but telescopes perpendicularly into a large heap 
over its original foundations. 




FELLING A 200-FOOT STACK BY UNDERPINNING AND BURNING 



in their place. This chimney came down very quickly 
after the props were lighted, the fall taking place in 
10)^ minutes, whereas it usually takes half an hour to 
burn out the supports. Our photograph was secured 
as the chimney fell over, and it shows the shaft in the 
act of telescoping. 

The largest, stack ever brought down by this method 
was one at a large paper mill at Manchester. It was 
no less than 270 feet in height, was octagonal in shape, 
and measured 90 feet in circumference at the base. 
More than 1,000,000 bricks were employed in its con- 
struction, 100,000 of which constituted the foundations. 




BASE OF THE STACK UNDERPINNED, AND FUEL LAIS READY FOR BURNING 



The total weight of the structure was nearly 4,000 
tons. 

The process above described is that which is always 
employed when the stack has a large space into which 
to fall, be it circular, square, or octagonal in shape. 
When, however, it has to fall into a more limited space, 
it is a much more difficult operation, since the whole 
of the stack has to be subverted and has to rest en- 
tirely on the wooden props. Then again the burning 
of the fire necessitates assiduous watching in order to 



Black Diamonds. 
The only two regions from which black diamonds 
are taken seem to be the Cape of Good Hope and the 
province of Bahia in Brazil. The black diamonds are 
divided into two varieties, known as carbons 
and borts. The first of these is a variety of 
diamond which occurs in irregular crystals, 
having a somewhat granular structure with- 
out possessing a distinct cleavage. Its 
hardness is at least as great as that of the 
diamond, although its density is inferior on 
account of a slight porosity ; it has a 
resinous luster and is grayish or black in 
color. The "bort," on the contrary, is 
somewhat spherical and does not present 
the irregularities shown by the "carbons;" 
it is grayish or black and somewhat translu- 
cent, taking the form of round masses with 
a rough surface or one presenting a confused 
crystalline structure. It is only within the 
last ten years that the black diamond 
industry in Brazil has assumed any con- 
siderable importance ; it is utilized in the 
manufacture of rock-drills, etc. The de- 
mand is constantly increasing, and for this 
reason the price remains high. The region 
where the black diamonds are found is 
about one day's journey from Bahia, by 
boat to San Felix and by railroad to Ban- 
deira do Hello ; this is also a diamond- 
producing district. The most productive 
region is found beyond the river Par'agason, 
about two days' journey by mule. It is 
probable the black diamond is to be found 
in all this region, but on account of the 
primitive methods of extraction the only 
places from which they are taken are the 
bed of the river and its tributary the San 
Antonio, and from the sides of the Sierra 
des Levras. The carbons are found in a 
kind of gravel consisting mainly of quartz 
pebbles mixed with ferruginous clay and resting on a 
clay stratum. 

A spot is chosen in the bed of the river where it 
is not more than 20 feet deep and where the current 
is not too rapid ; a long pole is planted, down 
which the native descends, being provided with 
a sack whose mouth is stretched open by an iron 
ring. The clay is scraped from the bed of the stream 
and the sack filled with gravel ; it is brought up 
and taken to the shore, the sacks being stored out of 
reach of high water. This operation is carried on each 
day for the six months of the dry season. At the com- 
mencement of the rainy season, 
when the search is suspended on 
account of the current and the 
great depth of the river, the gravel 
is washed and examined for car- 
bons. The divers are quite skillful 
and can remain under water for 
more than a minute and a half. 
The parts of the river having a 
great depth are not worked ; here 
dredges or diving apparatus could 
be used to advantage. Another 
method of extraction consists in 
perforating the sides of the moun- 
tain along the shore, and a number 
of tunnels have thus been made 
for the extraction of gravel contain- 
ing diamonds and carbons. The 
work is carried on during the dry 
season, and in the rainy season the 
gravel is washed in cradles or by 
similar methods. The carbons are 
found in dimensions varying from a 
grain of sand to crystals weighing 
975 carats ; the largest was dis- 
covered in 1894 and sold at Paris 
for 100,000 francs. The size pre- 
ferred is that weighing from one 
to three carats, as the large masses 
must be broken, with considerable 
loss. The carbons are used princi- 
pally in the construction of rock 
drills, being disposed on a steel 
crown in circles or rows ; their price 
is naturally high, this resulting in 
part from the imperfect methods of extraction em- 
ployed. The buyers are found chiefly at Bahia, and 
have representatives in the mining region ; the price 
is variable, and averages $22 per carat. 



IN Vienna, telephone booths are furnished with 
napkins, bearing the inscription, "Wipe, if you please." 
The napkins are changed frequently, and this un- 
doubtedly serves to keep the mouthpieces of the 
transmitters- in good sanitary condition, 
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THE HEBBESHOFF 70-FOOT YACHT " MINEOLA." 

Although there will be no race this season for the 
America cup, the enterprise of a few of our leading 
yachtsmen will be responsible for a remarkably inter- 
esting series of races, which will form a connecting 
link between the America cup races of the season of 
1899 and those 
which are destin- 
ed to take place 
in 1901. 

The 70-foot 
yacht "Mineola'' 
is the first of four 
identical sloops 
which have been 
constructed this 
spring by the.Her- 
reshoffs at their 
Bristol yard. She 
was also the first 
of the four to 
spread her can- 
vas, and the ac- 
companying illus- 
tration shows this 
beautiful craft as 
she appeared dur 
ing her trial trip. 
The other three 
yachts are '" Rain- 
bow," owned by 
Cornelius Vander- 
bilt ; "Virginia," 
built for W. K. 
Vanderbilt, Jr.; 
and a yacht for 
H. P. Whitney, 
which has yet to 
be named. The 
four yachts are so 
completely identi 
cal that the illus- 
t r a t i o n of the 
" Mineola " will 
stand equally well 
for any one of |the 
other three. 

The general di- 
mensions of the 
" Mineola" are : 
length on water 
line, 70 feet; 
length over all, 
106 feet ; beam, 

19 feet 8 inches ; and draught, 14 feet. Although 
she so greatly resembles the American champion of last 
season that she might well be mistaken at a distance 
for the larger yacht, her construction is neither so 
light nor so costly, and there are differences in sail 
plan which will readily be noticed by the yachting 
"sharp.'' As a matter of fact, she is a compromise be- 
tween the racing cruiser and the out-and-out racer, 
possessing the comfort and handiness of the one with 
something of the speed of the other. Hence we do 
not find the extreme fea- 
tures of the hollow mast 
and spars, metal plating or 
exaggerated sail plan of 
the highly developed rac- 
ing machine. The vessel 
is of composite build, the 
frames and deck beams 
being formed of nickel- 
steel bulb angles, and the 
deck planking and sheath- 
ing being of wood. The 
mast is 78 feet long ; top- 
mast, 47 feet ; main boom, 
75 feet; gaff, 42 feet 9 
inches ; spinnaker pole, 58 
feet ; while the bowsprit 
measures 18 feet outboard. 
The sail area, as measured 
for racing, will total some 
6.000 square feet. It will 
be noticed from the illus- 
tration that the sails are to 
be of the cross-cut pattern, 
which has been used al- 
most exclusively of late 
years on American yachts. 

As compared with the 
"Columbia," the "Mine- 
ola" has the same long 
overhangs, graceful shear, 
rising to a somewhat lofty 
bow, and characteristic 
beauty of lines. Under 
water the lateral plane has 
not been cut into quite so 
far, and the body is some- 
what fuller. The mast 
also is set further aft, and 



Scientific |i^ian 

the bowsprit and main boom do not project relatively so 
far outboard. The four vessels afford an excellent 
school for practice, and will serve to keep our skippers 
and crews, both professional and amateur, in trim 
for the international season of 1901, which promises 
to be most exciting in the history of the America cup. 
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II." making a much bolder bid for the cup than the 
lighter and more costly Fife creation. It will be inter- 
esting to see what the designer of the "Valkyries" can 
do when he is given a free hand as to materials and 
cost. That he can match the best efforts of Herreshoff 
we do not believe ; but that he can come much nearer 

to it than Fife is 
quite probable. 



Photogra|h by Kiank II. Child, Newport, R. I. 

One of Four Identical Boats Built by Herreshoff for the Season of 1900. 
THE 70-FOOT YACHT " MINEOLA," OWNED BY AUGUST BELMONT. 



ELECTBIC HEAD 
LIGHT EFFECTS. 

BY D. ALLEN WILLEY. 

The electric 
headlight, whose 
brilliant illumina- 
tion is well por- 
trayed in the re- 
markable group 
o f photographs 
herewith repro- 
duced, is in exten 
sive use in some 
of the Southern 
States, and is be- 
ing freely adopted 
in the West. 
Among the rail- 
road companies 
which have favor- 
ed it are the Cen- 
tral of Georgia 
and the. Cincin- 
nati, New Orleans 
and Texas Pacific. 
In many portions 
of the Southern 
and Western 
States the rail- 
road tracks are 
not separated 
from the adjoin- 
ing fields and 
grazing lands by 
fences, and it is a 
common practice 
for the farmers to 
allow their live 
stock to run at 
large. As a result 
the railroad com- 



The latest information from Glasgow is to the effect 
that Watson, the designer of the "Thistle" and the 
" Valkyries," will be given the next opportunity to 
draw the lines of an America cup-challenger. The 
"Shamrock" is to be* somewhat remodeled and used as 
a trial boat for the new boat, performing in this 
respect the duties which were so well carried out by 
"Defender" during the preliminary tuning up. of 
"Columbia." All things considered, the Watson boats 
were more successful than the "Shamrock," "Valkyrie 








These photographs were taken with locomotive at 1,000 and 2,500 feet from bridge. 
ELECTBIC HEADLIGHT FHOTOGBAPHS— EXPOBUBE, 40 MINUTES. 



panies are com- 
pelled to pay large 
sums annually for 
cattle and hogs 
which have been killed by passenger and freight trains, 
and a number of serious accidents have occurred, due to 
derailment. The Central of Georgia Railway traverses 
a very large area of low-level country, and until the 
adoption of the electric headlight the engineers were 
obliged to use the greatest caution in running at night, 
and on some occasions it has been necessary to stop 
the trains and send men ahead to drive live stock from 
the track. Engineers were under orders to run trains 
slowly through the grazing districts, as on a dark niuht 

they could see but a few 
hundred feet of the track 
ahead, the oil headlight 
being of very limited 
range. 

By using the electric 
headlight the length of 
vision has been greatly in- 
creased, objects being 
plainly perceptible at a 
distance of over half a mile 
under favorable conditions 
of the atmosphere. As will 
be noted by the accompa- 
nying photographs, such 
small objects as bridge 
warnings, posts, etc., 
along the right of way are 
distinctly visible at a dis- 
tance of several hundred 
yards, so intense is the illu- 
mination ; while a broken 
rail or a displaced switch 
would be visible in time to 
mitigate, if not entirely 
avert disaster. The photo- 
graphs reproduced were 
taken by the light of the 
electric headlight along the 
line of the Peoria, Decatur 
and Evansville Railway. 
The negatives were expos- 
ed for about forty minutes. 
The light furnished is of 
the arc type, requiring car- 
bon burners. The elec- 
tricity is generated by an 
ordinary dynamo, oper- 
ated by a Pyle compound 
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steam turbine of lJ£-horse power. The light with 
a good reflector equals about 8,000 candle-power. 
The dynamo and turbine are attached to the top of 
the boiler between the headlight and the smokestack. 
Steam is introduced into the turbine from the main 
boiler at the will of the engineer, the mechanism of 
course being operated from the cab. A carbon can be 
used continuously for about eight hours, so that it is 
unnecessary to feed the lamp for that length of time. 
In connection with the burner an ordinary locomotive 
reflector is used, the combination producing the bril- 
liant illumination shown in the illustrations. 



9 txtnixiu J^mtvirxir. 

Another interesting amusement or concession is the 
"Tour de Monde," which is situated near the Eiffel 
Tower, and a little way back from the Seine. The in- 
terior is composed of bits of architecture of various 
peoples, and here we see specimens of pagodas, towers, 
minarets, etc., and yet the whole is blended with such 
skill that the effect is not displeasing. The bizarre 
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SOME UNIQUE 



OF THE PARIS 



ATTRACTIONS 
EXPOSITION. 

The Paris Exposition is now practically completed, 
with the exception of a few minor details, and visitors 
are beginning to flock to it in large numbers. Its vast 
size is accentuated by being divided up into five or six 
different sections which require the visitor to make 
long journeys, but this has fortunately been obviated 
as far as possible by excellent means of intramural 
transportation. The great palaces devoted to the 
more important subjects may well take up all the time 
of the visitor for months, but there are many interest- 
ing exhibits in the smaller and less well-known build- 
ings, and the amusement features, which are already 
attracting large numbers, are not to be neglected. We 
will glance briefly at a few of the less well-known 
buildings and some of the concessions. 

The Palace of Navigation is constructed on the 
banks of. the Seine at the left of the Pont d'I6na, facing 
the Trocadero, and forms a pendant to the Palace of 
Forestry, Fisheries, etc. Both buildings are the work 
of the same architects, MM. Tronchet and Rey. The 
lower story is composed of a series of horseshoe arches 
which form a colonnade, and above is a story composed 
of somewhat extraordinary architectural details. 
Parts of the decoration leave no doubt as to the pur- 
pose to which the building is to be put, one side end- 
ing in a prow of a galley, and above the building, in 
the center, maybe seen a lighthouse, which, while it 
really belongs to the Pavilion of Navigation, is on an 
annex containing the German exhibit. The interior of 
the Palace of Navigation consists of a grand hall sur- 
rounded by galleries. The exhibits are models of ves- 
sels of all kinds, small boats, canoes, motors, anchors, 
chains — in fact everything which has to do with the 
navigating of either steam or sailing ships, including 
instruments of precision for mak- 
ing calculations, devices for sav- 
ing life, etc. 

The Celestial Globe is prob- 
ably the most imposing from 
outward appearances of any of 
the concessions. It is on the 
banks of the Seine, near the 
Champ de Mars, and occupies a 
corner between two railroad sta- 
tions. It is not in the grounds 
proper, but is connected with 
them by a bridge which crosses 
the Avenue de Suffren, and it 
was this bridge which collapsed 
a few weeks ago, resulting in sev- 
eral deaths. The sphere is 151 
feet in diameter and rests on four 
stone pillars. It is surmounted 
by a terrace 197 feet from the 
ground. The exterior is decorat- 
ed with large astronomical and 
mythological figures which are 
illuminated at night. In the 
interior electrical elevators and 
staircases convey visitors to a 
second sphere, the diameter of 
which is 115 feet, and in it is the 
center of this artificial planetary 
system. Here visitors will see 
the sun shining in the firma- 
ment, moving on the ecliptic, 
the stars, planets and even com- 
ets moving through space. The 
latter are represented by electric 
balls of different shape and size 
and changeable colors. In the 
center is the earth, 26 feet in 
diameter, revolving on its axis. 
There is seating room for a hun- 
dred spectators at a time, j and 
they will be carried from west to 
east. The. moon turns around 
i he earth, accomplishing the 

phases of its monthly revolution. At certain times 
the phenomena of an eclipse will be visible. All the 
celestial movements are effected with scientific pre- 
cision, and a grand organ is played mechanically, spe- 
cial music having been written for the occasion by M. 
Saint-Sagns. The staircase in the interior leads up from 
the terrace on which the Globe rests by a double track, 
forming an oblique circle and representing the zodiac. 
There are, of course, restaurants and minor attractions 
connected with the affair. 




structed on the grounds of the Trocadero. It is a 
picturesque assemblage of pavilions, and it is filled 
with exhibits from the territory served by the Trans- 
Siberian Railway. It comprises pavilions of Central 
Asia, the Caucasus and the Siberia of the extreme 
north. There are also panoramas showing scenes on 
the Trans-Siberian Railway and a panorama of the 
coronation of the present Czar, by M. Gervex. The 
Compagnie Internationale des Wagons-Lits exhibits a 
series of sleeping cars, restaurants, and luxurious ser- 
vice on the Trans-Siberian Railway. The exhibits of 
Russian goods are most important. 



A LUMBER-HOISTING PULLEY. 

and grandiose architecture of Indo-China is particu- 
larly noticeable. In the interior there is a small theater 
where scenes of various countries are represented by 
exotic actors, and there is also an immense panorama 
forming an ellipse, picturing scenes of various coun- 
tries served by the Messageries Maritimes, including 
Greece, Turkey, Egypt, the Indies, China, Japan, 
South America, etc. 

The section of the Exposition on the right bank of 
the Seine, between the Trocadero and the river, is de- 
voted to various colonies, including Algeria, Tunis, 
Senegal, the Soudan, French Guiana, Dahomey, Ivory 
Coast, the Congo, Indo-China, New Caledonia, Mada- 
gascar, etc. The French colonies occupy half of the 



AN ADJUSTABLE HOISTING PULLEY. 

The subject of the illustration which we present here- 
with is an improved pulley arranged for convenient at- 
tachment to the side of a pile of lumber, to guide the 
hoisting-rope and to hold it in proper position. The 
pulley was devised by its inventor, Mr. John A. 
McGarry, of 1100 South Lincoln Street, Chicago, III., 
to be used in connection with a hoist of his invention. 

The device comprises a bracket-plate having at eacli 
end elongated slots which receive bolts, the ends of 
which are hooked to engage the inner edges of the 
corresponding pieces of lumber, as shown in Fig. 2. 
From the front of the plate bracket-arms project. A 
grooved pulley has trunnions mounted to turn in the 
bracket-arms. The pulley, it is evident, has a swivel 
connection with the bracket, so that the hoisting-rope 
can readily turn the pulley, according to the sidewise 
pull exerted by the horse or other power employed to 
raise the lumber to the top of the pile. 

The bracket can be easily attached to any part of 
the pile of lumber. The elongated slots and hooked 
bolts enable the device to be vertically adjusted to 
bring the lower or horizontal part of the rope in proper 
position relatively to the animal. The device, although 
primarily designed for hoisting lumber, is evidently ca- 
pable of being otherwise employed. 




ONE OF THE ENTRANCES TO THE UNITED STATES EXHIBIT 



garden of the Trocadero, while the other half is given 
up to buildings of other powers. The grounds of the 
Indo-Chinese section comprise four distinct pavilions 
— Tonkin with an Annamite theater, a Cambodian 
pagoda, a pavilion devoted to the products of the 
colony, and also a building for the display of forest 
products and the rare essences of this country. In the 
grounds is a heroic Chinese god with the banyan tree, 
as shown in our engraving. 
The Siberian building is of imposing size, and is con- 



Plague In San Francisco. 

San Francisco has just been suffering from a panic on 
account of an alleged outbreak of bubonic plague. The 
local Board of Health, reinforced by United States 
quarantine officials, besides other experts of the dis- 
ease, claimed that ten well authenticated cases occurred, 
and that all were fatal in their results. All of these 
were among the Chinese of the lowest class, just those 
among whom the disease, on ac- 
count of their filthy habits and 
the squalid surroundings under 
which they lived, was certain to 
appear. 

It is denied by many that the 
conclusions of the board were in 
any degree justified, or that any 
cases of the plague have really 
occurred at all. 

In any event the belief that 
San Francisco is a plague- 
infested city has circulated 
through the country and is rap- 
idly and seriously affecting busi- 
ness. 

Chinatown, comprising twenty 
blocks, in which more than 20,000 
of the Orientals live, for the most 
part, in crowded and filthy tene- 
ments, is now surrounded by 
guards, and none are allowed to 
enter or depart. 

Ropes were stretched across the 
streets and the attempt was made 
to close all communication with 
the outside. The streets were de- 
serted, and the Chinaman, un- 
able to work at his usual avo- 
cations, spent his time at the 
opium pipe, or in gambling away 
the hours. At least 10,000 China- 
men were in danger of destitu- 
tion. This contingency the city 
stood prepared to meet. 

It is not believed that a 
serious epidemic is possible in 
a climate so cold as that of 
the San Francisco peninsula, 
where the temperature rarely 
ranges above 70°, and the sur- 
rounding water is so chilled 
that sea bathing is impossible 
to the average person. 
Every precaution was taken to prevent the con- 
tagion from extending to the interior, where conditions 
are more favorable for its spread. Were it not for the 
ignorance and utter iudifference of the Chinese in mat- 
ters calling for the interference of the whites, the task 
of stamping out plague germs would be comparatively 
easy. 

The disposition of these people to conceal sus- 
picious cases of sickness constitutes the most serious 
difficulty to be overcome. 
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The "Shadow Bands" of the Solar Eclipse. 

To the Editor of the Scientific American : 

I went to Pinehurst, N. C, to view the solar eclipse 
on the 28th ult. Our position was close to the central 
line of the shadow path, and we saw all the phe- 
nomena successfully, the sky being perfectly clear. 

I was particularly interested in the "shadow bands," 
those curious little undulations of light and shade 
which appear for a few moments just before and after 
totality, and whose cause does not appear to be very 
well understood as yet. It may interest some of your 
readers to know just how they appeared, and perhaps 
I may be allowed to suggest a possible explanation of 
them. 

Immediately in front of the house from which we 
were watching the eclipse, there was a broad level walk 
of whitish sand. About five minutes before totality, 
we began to notice on this walk a peculiar appearance 
as of very fine wavy lines moving in the direction of 
the eclipse, at the rate of perhaps ten or twelve feet a 
second. The lines or shadows were at right angles to 
the direction of the eclipse, and did not seem to be 
continuous, but broken and somewhat irregular, with 
an uneven, rippling motion. If you will imagine a 
shallow pool of clear water, perhaps a foot deep, with 
a white sandy bottom ; and further imagine the sur- 
face of this pool to be ruffled by a fresh breeze, caus- 
ing a progression of ripples six or eight inches apart, 
then the shadows of these ripples on the bottom of 
the pool would be more similar to the appearance of 
the "shadow bands" than anything else I can think 
of. They differed considerably from the representa- 
tions I had seen of them in previous eclipses, when 
they are generally figured as broad alternate bands of 
light and shade. I should say that "shadow lines" 
would be a more appropriate designation than "shadow 
bands." 

As to the cause of the phenomenon, the fineness and 
closeness of the lines makes it evident that it must be 
sought for close to the earth's surface. Such delicate 
shadows could not be cast by any object very far away. 
As I watched the motion of these curious lines, I could 
hardly resist the impression that they were caused by 
the undulations of a stratum of heated air passing 
directly above our heads. In point of fact, it was get- 
ting so cold at this time that we had to put our wraps 
on. After totality the same appearances were noted. 

The governmental eclipse party at Pinehurst had at 
their observatory a large white sheet stretched at an 
angle withthe earth's surface and directly facing the 
sun. One or two observers were detailed to watch the 
"shadow bands" on this, but they were only. faintly seen, 
not as well as on the level ground, and I was told by some 
that they saw them distinctly on quite rough ground. 
This would indicate that whatever caused them, they 
moved on a level with the earth's surface rather than 
on a line with the moon's motion across the sun. 

The conclusion I arrived at was that the passage of 
the moon shadow caused an undulatory motion in the 
atmosphere close to the earth, whether thermal, or 
electrical, or mechanical, I am not prepared to say. 
This wave motion would naturally be slower than the 
speed of the shadow, just as waves upon water are 
slower than the wind which produces them, and the 
slender crescent of the almost eclipsed sun would 
throw much finer shadows of these undulations than 
if his disk were wholly unobscured. 

A. W. Colgate. 

Morristqwn, N. J., June 7, 1900. 



The June Building Edition. 

The Scientific American Building Edition for 
June has many interesting articles and engravings. 
"Architecture and Citizenship" is by Prof. A. D. F. 
Hamlin. A summer residence and casino at Sound 
Beach, Conn., are very attractively shown. The great 
dining hall of the " Breakers," at Newport, R. I., is illus- 
trated by a full-page engraving. " An Artist's Home in 
Oakland, Cal.," illustrates the unique dwelling house 
which was built by Mr. Peano, instructor of sculpture in 
the Lick School of Mechanical Arts at San Francisco, 
and most of the details are the handiwork of his stud- 
ents. There are as usual a number of moderate-priced 
houses, and in each case the floor plans are given and 
there are some interiors. 



Tardy justice is at length to be done to another of 
the many martyrs of science in the person of Prisse 
d'Avennes, the discoverer of the famous maxims of 
Ptah Hotep, which has been claimed as the oldest 
book in the world, says Biblia. Prisse d'Avennes was 
a munificent donor in his time to the museums of 
Paris, and most patriotically refused all offers from 
other nations to work for them as an archaeologist 
when the trade of exploring was more highly paid and 
less crowded than it is to-day. He died in poverty at 
the age of seventy-two, and his grateful country has 
now named a street in Paris after him and proposes to 
place his bust in the Egyptian Museum of the Louvre. 



Science Notes. 

In the Scientific American for February 24, 1900, 
we illustrated the remarkable twins Rosalina and 
Maria, who were born joined together in much the 
same manner as the Siamese twins. An operation was 
recently successfully performed upon them at Rio 
Janeiro, and they were cut apart. 

The Brooklyn Institute of Arts and Sciences has 
broken ground for the central section of the Museum 
on tho Eastern Parkway. The new section will have 
a frontage of 140 feet on the Parkway and a depth of 
122 feet. It will be four stories in height, and the 
ground floor will have an auditorium capable of seat- 
ing- 1,250 persons. 

A new species of petrel has been discovered on the 
island of Kauai (Sandwich Islands) by a Stanford 
University graduate, Mr. A. Searle. He has also found 
on the same island a new species of sea gull. He is 
going to Guam to explore that island and to make a 
collection of birds and fishes for the famous Bishop 
Museum of Honolulu. 

A section of the tree which was over David Living- 
stone's grave has been received by the Royal Geo- 
graphical Society of London, and placed with the other 
Livingstone relics in its possession. An iron telegraph 
pole now marks the spot where the great African ex- 
plorer breathed his last. The huge block of wood was 
carried on the shoulders of the natives from the heart 
of Africa to the coast. 

The curved pages of an ordinary book are injurious 
to the eyes. Mr. F. G. Murphy shows that the curved 
page causes a constant change of the focus of the eye 
as it reads from one side to the other, necessitating a 
continued effort on the part of the ciliary muscles 
The light also falls unequally upon both sides, further 
interfering with a continued clear field of vision. He, 
therefore, suggests that the printed lines run parallel 
to the binding instead of at right angles to it, so that 
all parts of the line' would be at an equal distance from 
the eye and be equally lighted. 

The National Academy of Sciences of the United 
States has recommended to the trustees of Columbia 
University that the Barnard medal for meritorious 
service to science be given to Prof. Roentgen for 
the discovery of the X-rays. The award will be made 
at the Commencement of the University on June 13. 
The gold medal was established by the provisions of 
the will of the former President of the University, the 
late Prof. F. A. P. Barnard. It is awarded every quin- 
quennial period to any person who shall have made 
such discovery in physical or astronomical science as 
in the judgement of the National Academy of Sciences 
shall be esteemed most worthy of the honor. 

For several months past experiments have been 
conducted at Sassari, in Sardinia, by Dr. Fermi, Dr. 
Cossul-Rocca, and Dr. Lumbau, for the purpose of 
ridding that town of the pests of mosquitoes with 
which it is overrun. The doctors effectually de- 
stroyed the larvae by distributing vast quantities of 
petroleum in the swamps and other spots where the in- 
sects bred, and the mosquitoes were exterminated by 
chlorine and other powerful destructive chemicals. 
The doctors in their report consider it possible to free 
any town infested with mosquitoes by this means, 
provided it is not too unfavorably situated. It is an 
economical remedy, costing only about $250 per 
annum for a town possessing a population of about 
50,000 inhabitants. 

TheNuova Cimento contains an interesting article 
by P. Ganiba, giving the result of his experiments upon 
the elasticity of marble. Plates of marble were im- 
pregnated with different liquids, and the effect meas- 
ured. The experiments are best carried out with water, 
as by drying, the marble may be slowly brought back to 
its original condition, the curves of deformation being 
the same before and after the action; The deforma- 
tion is greater for the wet plate, and the residual ef- 
fect is also greater; there is thus a considerable in- 
crease in the flexibility of the wet marble. Oil, glycer- 
in, and solutions of paraffin give similar results, al- 
though the marble cannot be forced from the liquid 
and brought back to its original state as with water. 
Petroleum, however, causes no difference in the flexi- 
bility. Glycerin gives the greatest effect. 

Every soldier in the British Army carries in his hav- 
ersack what is known as the '• Emergency Ration." 
This consists of a small tin cylinder, similar to a pocket 
spirit flask, divided into two compartments. One of 
these is filled with 4 ounces of cocoa paste ; and the 
other contains a similar quantity of concentrated beef 
(pemmican). As its title implies the ration is not to 
be used except in the cases of direst necessity, and if 
consumed in small quantities it will maintain strength 
for 36 hours. The tin has to be produced at parades 
and daily inspections, and the soldier who does not 
display his ration is severely dealt with. The tin 
must not be opened on any account, except by order 
of an officer. The ingredients may be either spread 
upon a biscuit like butter, or boiled up as cocoa or 
soup. Each tin contains sufficient quantities of the 
foodstuffs to make four pints of each. 
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Engineering Notes. 

The Baldwin Locomotive Works, of Philadelphia, 
have received an order from the Egyptian government 
for twenty locomotives for the Egyptian Railway. 

25,816 vessels passed through the Baltic Canal during 
the year ending March 31, 1899, the aggregate tonnage 
being 3,117,840; the total receipts amounti-d to $388,- 
000. 

Work on the remodeling of the Grand Central Sta 
tion, New York, is being carried on steadily. The new 
waiting-room will be 70 to 196 feet, and a wide concourse 
will be built across both train sheds between the wait- 
ing-room and the southern end of all the tracks. The 
regular train service has not been interfered with 
during the alterations. 

One of the express trains running between New 
York and Boston has twin headlights. They focus on 
the rails a hundred yards or so ahead of the engine at 
the points where the greatest illumination is desirable, 
and diverge beyond over the surrounding fields and 
farmhouses, and enabling the engineer to see along the 
curves. With the new twin lanterns one arm or the 
other of the X of light reaches along the curving track. 

A Philadelphia bridge building company has ob- 
tained a contract for the new steel bridge across the 
St. Lawrence River at Quebec. The bridge will be 
4,000 feet long and 150 feet above the river, thus en- 
abling the largest ship to pass under. It will consist 
of three spans, two of 500 feet each and the center one 
of 1,800 feet. The bridge will be 60 feet wide, contain- 
ing a roadway, four railway tracks and walks on each 
side. 

A plan is now before the Italian Parliament for pro- 
viding the three southeastern provinces of Foggia. 
Bari and Lecce with water from Caposele in the Apen- 
nines by building an aqueduct 163 miles long wifii 
branches that will bring up the total length to 800 
miles. The land is very productive, but suffers in 
summer from drought and malaria. The present water 
supply of the district is drawn largely from swamps. 
The projected aqueduct would cost $32,000,000 and 
would supply 288 towns and villages having a popu- 
lation of 1,800,000. 

The special trains on the Siberian railroad certainly 
possess everything for the comfort of travelers. There 
is a library, piano, writing conveniences, barber shop, 
gymnasium, ice water, hot water, dials which indi- 
cate the next station and the length of the stop, 
double windows to protect the passengers from dust 
and the extreme Siberian cold, and an observation 
car at the rear. There is no charge for medical attend- 
ance, but baths cost one dollar. There are attendants 
on the train speaking English, French and German. 
The time from St. Petersburg to Irkutsk is seven days. 

United States Consul-General Hunter, at Cairo, 
Egypt, sends to the State Department statistics of the 
Suez Canal traffic in 1899, which show that 3,480 steam- 
ers, of 9,893,022 tons aggregate, passed through, the 
canal last year, as compared with a total of 3,464 ves- 
sels and 9,186,912 tons in 1898. Of the vessels passing 
through in 1899, 2,207, of an aggregate tonnage of 6,628- 
767 tons, were British ; 378, of 1,051,149 tons, were Ger- 
man ; 223, of 591,142 tons, were French ; 205, of 438,175 
tons, Dutch; and 102, of 255,281 tons, Austrian. Twenty 
steamers, of an aggregate tonnage of 64,801, flew the 
flag of the United States. 

The British Navy are experimenting with two new 
varieties of fuel in place of Welsh steam coal. One is 
a mixture of anthracite coal with some other ma- 
terials, the nature of which is not divulged, compressed 
into small blocks, and the other consists largely of 
Welsh coal residue. Four first-class battleships have 
shipped several hundred tons of this fuel. The reason 
for this action is probably due to the fact that the Ad- 
miralty sometimes experience great difficulty in ob- 
taining sufficient quantities of the Welsh coal. A short 
time ago the stock of this coal at Portsmouth was ex- 
ceptionally low and the question was raised in Parlia- 
ment as to whether some other fuel could not be dis- 
covered that would fulfill the exigencies of the navy 
with equal satisfaction. 

Mr. O. Guttmann has recently made a series of ex- 
periments relating to the effect of explosions upon the 
surrounding air. It has been previously observed that 
as the air is greatly compressed under the circum- 
stances, its temperature should be raised to a con- 
siderable degree ; thus a compression of 200 atmos- 
pheres would cause an elevation of temperature of 
1,060° C. As the explosives used in mines gives pres- 
sures of 6,000 to 8,000 atmospheres, the heat thus pro- 
duced should be sufficient to inflame the gaseous 
mixtures found in the neighborhood. The experi- 
ments made by Mr. Guttmann confirm this hypothesis: 
Two cartridges of an explosive containing ammonium 
nitrate were suspended near each other, and the ex- 
plosion made, a photograph of the phenomenon being 
taken. The plate shows a luminous appearanee at 
the meeting point of the two waves of explosion, and 
this may be attributed to the fact that at this point 
thecompression caused the temperature to be raised 
high enough to inflame the surrounding gases. 
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A PHOTOGR&.PH OF THE SOLAR ECLIPSE. 

In our last issue we described some of the eclipse 
stations, and briefly outlined the results obtained on 
the occasion of the total eclipse of the sun on May 28. 
We now present an engraving made from a photo- 
graph taken at Wadesboro, N. 0., by Paul A. Draper, 
who was one of the party on duty during the period of 
the eclipsp, at the S.uithsonian Institution observatory. 
The installation included three large cameras for pho- 
tographing the eclipse; they were placed upon an 
equatorial axis, and Mr. Draper's instrument was 
placed on this axis, next to one of the largest instru- 
ments. The exposure was 82 seconds, the lens being a 
Bausch & Lomb symmetrical lens, 5x7, rear combina- 
tion ; focus, 13}4 inches; stop, F — 11. The plate used 
was of the double-coated, non-halation variety made 
by Seed. The cap was removed 5 seconds after totality 
began and was replaced about 5 seconds before it 
ended. Ths entire duration of totality at this station 
was 90 seconds. The photograph was submitted at a 
meeting of the Smithsonian party held at Washington, 
D. C, and was pronounced to be an excellent repre- 
sentation of the eclipse. The composite picture which 
will be prepared by the scientific parties will not be 
finished for several months. 

While the corona was a beautiful sight, it was con- 
sidered by some observers not to be equal to its prede- 
cessors. It is said to be fainter than that of 1878 and 
dimmer than usual ; the prominent white places were 
entirely missing, and the streamers were not quite as 
active as formerly. This, however, is vigorously de- 
nied by other observers. 

«♦♦»» 

ROLLING-LIFT BRIDGE OVER FORT POINT 
CHANNEL, BOSTON. 

The rolling-lift bridge shown in the illustration forms 
part of the extensive works which have been necessary 
in connection with the approaches of the various roads 
which enter the great South Terminal Station at Bos- 
ton. It serves to connect the Plymouth Division of 
the New York, Hew Haven and Hartford Railroad 
with the terminal yard tracks, several of which are 
seen in the foreground of the picture. The Plymouth 
Division tracks cross the channel at an angle of forty- 
two degrees, 
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The segmental bearings on which the span revolves 
are struck to a, radius of 26 feet and cover a circular 
arc of 80°. Their faces are provided with segmental 
cast-steel tracks with rectangular pockets formed in 
them, into which mesh the teeth of a heavy rack which 
is carried on the horizontal tracks. The purpose of 
the rack is to prevent any slipping motion during the 
opening or closing of the span. The counter- weighting 
is so adjusted with reference to the center of gravity 
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Photograph taken by a Smithsonian observer at Wadesboro, N. C. 
Exposure, 82 seconds. 

TOTAL SOLAR ECLIPSE OF MAY 28. 



that the span will open or close by gravity through 
the first 40' of its travel, leaving the operating machin- 
ery to complete the closure or opening. Thus, if the 
locking mechanism is released when the span is closed, 
the latter will rise through 40° and then come to a rest. 
Similarly, if the locking devices are released when the 
span is in a raised position, as shown in our engeav- 
ing, the span will fall through 40°, leaving the other 40° 
of travel to be operated by the closure mechanism. 
The opening and closing is accomplished by means 



and the cross- 
ing is made up 
of three sepa- 
rate lifting 
trusses, placed 
side by side 
with a distance 
of 29 feet 6 
inches from 
center to cen- 
ter, the total 
width of the 
triple bridge 
as thus ar- 
ranged being a 
trifle over 88 
feet. Each 
bridge is raised 
and lowered 
i ndependently 
by a 60 horse 
power electric 
motor, the 
movement o f 
all three 
bridges being 
controlled 
from the oper- 
ating tower, 
which will be 
noticed in the 
engraving a t 
the rear of the 
bridges. One 
of the spans is 
shown in the 
fully raised po- 
sition, while 
the other two 
are down. The 
bridge is of the 
standard lat- 
tice truss type, 
with inclined 
posts and ver- 
tical hangers. 
Owing to the 

fact that the bridge is on the skew, each span contains 
one long and one short truss, which are respectively 
113 feet 10 inches and 83 feet 8 inches long. 

The counter- weighting of the bridge is accomplished 
by providing two counter-weight frames, one for each 
truss, and loading each frame, 99 weights being 
placed in each frame, those for the heavier truss 
weighing 1,800 pounds apiece, and those for the lighter 
truss 1,300 pounds. The total weight in the one case is 
G44.050. pounds, and in the other 499,300 pounds ; while 
the total weight of the three lifts is 1,143,350 pounds. 



ROLLING LIFT BRIDGE OVER THE FORT POINT CHANNEL, BOSTON 



of a trussed operating-strut, provided on its under side 
with a rack which is engaged by a cast-steel pinion 
driven by the 60 horse power electric motor above re- 
ferred to. Two speeds are provided, the faster allow- 
ing the bridge to be opened in calm weather in thirty 
seconds, while the slow speed, which is thrown in dur- 
ing the prevalence of high winds, will close or open 
the bridge in ninety seconds. 



Signor Marconi has arrived in New York. 
comes on a short business trip. 



He 



An Automatic Coherer. 

An automatic coherer has been devised by M. Tom- 
masina, which will, no doubt, render great service in 
wireless telegraphy. The experimenter, who has been 
working for some time in this direction, described his 
method at a recent meeting of the Acadfimie des 
Sciences, his idea being to devise a coherer in which 
the agglomeration of the particles ceases immediately 
after the action of the electric wave, without any out- 
side action, even that of breaking the current. He 
commenced his experiments by using powdered carbon, 
which was placed between two carbon cylinders of 5 
millimeters in diameter, passing by friction in a glass 
tube. After a few trials he obtained an automatic de- 
cohering action, but this was somewhat irregular, and 
he found that the inertia of the relay interfered with 
the action. When this was remov.ed and simply a 
battery and telephone was contained in the circuit of 
the coherer, a much better result was obtained, but in 
some cases the carbon refused to return to the normal 
condition instantaneously, this requiring sometimes as 
much as several seconds. 

The form of coherer which was finally arrived at 
seems to work very well, and the decohering action is 
instantaneous. It is small enough to be contained in 
an ordinary telephone receiver, and is made by cutting 
out of a strip of ebonite 2% millimeters thick a rect- 
angle 12 X 15 millimeters ; this is pierced with a hole 2 
millimeters in diameter, and a groove is filed in each 
face of the piece. A German-silver wire, silk-covered, 
is passed through the hole and along the grooves, and 
twisted together on the outside, forming a loop, and a 
second wire is similarly disposed opposite to this, the 
two wires being face to face in the opening, and the 
silk covering is here removed. The hole is closed on 
one side by a sheet of mica fastened to the block and 
the opening is filled with powdered carbon ; a second 
plate covers this, forming a coherer whose electrodes 
are constituted by the two wires, these being about a 
millimeter apart. The cover of a telephone receiver is 
unscrewed, the circuit of the coil- is cut and the coherer 
inserted, placing it so as not to touch the diaphragm. 

On trial, this arrangement works well with a single 
dry pile in the circuit of the telephone and coherer, and 

i t s sensitive- 
ness is equal to 
that of a co- 
herer made 
with metal fil- 
ings. A shock 
is heard in the 
telephone up- 
on the passage 
of each spark 
of the oscilla- 
tor, no matter 
how rapidly 
these follow 
each other; 
the action is 
entirely auto- 
matic, sup- 
pressing the 
striking device 
necessary with 
the usual form 
of coherer, and 
the use of car- 
bon gives it 
increased sta- 
bility. The ex- 
perimen ter 
hopes to suc- 
ceed in adapt- 
ing the coherer 
directly to a 
Morse register- 
i n g receiver, 
and considers 
that this will 
solve the pro- 
blem of rapid 
t r a n s m ission 
in aerial tele- 
graphy. 

♦-♦ 

I N Brook- 
1 y n , New 
York, a modi- 
fied pile driver 
is used to 
break up the 
asphalt pavement of Bedford Avenue. This pave- 
ment was put down many years ago, and was in such 
bad condition that an entirely new pavement had to 
be substituted. The pile driver is mounted on a heavy 
cart which can be moved about easily. A hoisting en- 
gine. raises the hammer, which weighs about 15 hun- 
dredweight and has a 14-inch chisel edge. The action 
of the hammer is to break up the pavement into square 
blocks, and water and gas pipes frequently. suffer if 
they are near the surface. There is little question 
that this contrivance is a great time saver. 
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MANUFACTURE OF CAEBOEUNDUM AT NIAGABA 
FALLS. 

The method of making carborundum was discov- 
ered after careful research and a long series of experi- 
ments, in which the inventor, E. G. Ache- 
son, found that carbon and silicon could 
be made to combine to form the remark- 
able abradant which during the last ten 
years has entered so largely into the in- 
dustrial arts. The earliest experiments 
consisted in forming a mixture of carbon 
and clay and subjecting it to a high tem- 
perature produced by the electric current. 
An examination of the mass after it had 
cooled disclosed some minute crystals of 
a dark blue color, and of extreme hard- 
ness, and in a test of these particles it 
was found that their abrading action was 
very marked. Early in the investigation 
it was found that the silicon of the clay 
was the important factor in the formation 
of the crystals, and subsequent investiga- 
tions led to the development of the pro- 
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cess of manufacture which forms the subject of the 
present article. 

As to the efficiency of carborundum compared with 
other abradants, it has been difficult to carry out ex- 
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Part Sectional View of Carborundum Furnace. 



haustive comparative tests ; but it is stated by the 
manufacturers that it possesses eight times the efficiency 
of emery, weight for weight. That is to say, that one 
pound of carborundum will polish eight times as much 
surface as the same weight of emery, and 
will do it in about half the time. The 
diamond is the only material which ex- 
ceeds it in hardness. Its specific gravity 
is 3-12. 

It is not fusible at the highest at- 
tainable heat; and it is insoluble in any 
of the ordinary solvents. It is com- 
posed of carbon and silicon in equal 
atomic proportions, and by weight thirty 
parts carbon to seventy parts silicon. 
Pure carbon is white in color, although 
in the commercial manufacture the crys- 
tals are produced in many shades and 
colors, the prevailing colors being green, 
black, and blue. Crude carborundum, as 
taken from the electric furnace, usually 
consists of large masses or aggregations 
of crystals. Grain carborundum is pro- 











Sulphuric Acid and Settling Tanks. 



Shaking Screens on Which the Carborundum is Graded. 1,500-Ton Hydraulic Press for Forming the Large Wheels. 





Mixing Ground Crystals with Bond and Moulding the Wheels. 



Contents of Furnace Broken up after Treatment with the Electric Current. 





Kiln in Which the Wheels are Baked. 



Making Carborundum Paper. 



MANUFACTURE OF CAEBOEUNDUM. 
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duced by crushing and grinding crude carborundum, 
treating it with acid, and separating it by sieves into 
grains of various sizes. 

The crude materials for the manufacture of car- 
borundum are sand, coke and sawdust. Part of the 
coke is reduced to kernels of a certain size to be used 
as the "core "of the electric furnace, while part of it 
is ground to a fine powder to be used in making the 
mixture or charge of the furnace. The mixture is 
made up of 60 per cent of gritty pure sand containing 
99 per cent of silica, to 40 per cent of coke. A certain 
amount of coarse salt is added, and sawdust in sufficient 
quantity to make the mixture porous as soon as the 
sawdust shall have burnt out in the operation of the 
furnace. The furnaces are built of loose brick in the 
form of an oblong box, measuring 22 feet by 

7 feet by 514 feet. The ends, as shown in the 
engraving, are built up very solidly with a 
thickness of about 2 feet, while in the center 
of each end is a terminal which is built up of 
twenty-five carbons, measuring 4 inches square 
in section and 30 inches in length. The outer 
ends of the carbons are inclosed in a square 
iron frame, to which is screwed a plate bored 
with holes, through which are passed short 
lengths of %-inch copper rods, one of which fits 
tightly in holes drilled in the ends of the carbon. 
Each end plate is provided with four laterally pro- 
jecting copper bars % of an inch thick by 4 inches 
wide, to which the cables conveying the current 
are bolted. The side walls of the furnace are first 
built up to a height of about 4 feet, and it is then 
filled with the mixture of coke, sand, salt and sawdust 
until it is rather more than half full. A semicircular 
trench with a radius of 10^ inches, reaching from end 
to end of the furnace, is now hollowed out in the mix- 
ture, and in this trench is placed a core of the grains 
of coke, which measure, by the way, from \ to % of 
an inch in diameter, the bottom of the core being a 
little above the level of the bottom row of carbons. A 
new core requires about 1,100 pounds of coke, and after 
this amount has been placed in the trench, the top is 
rounded off so as to give the core a cylindrical shape. 
When it is finished we have extending from terminal 
to terminal, through the center of the furnace, a 
cylinder of coke 21 inches in diameter and 14 feet long. 
The brick walls are then carried up to their full height 
of about 5 feet, and the mixture is packed in around 
the core and heaped up to a height of about 8 feet 
above the floor of the furnace roam. 

From this point on the work of turning the mixture 
into carborundum is performed entirely by the electric 
current, which is supplied from the Niagara Palls 
Power Company, and has a pressure of 2,200 volts. 
This, of course, is too high for the purpose, and the 
current is first transformed at the carborundum works 
by a transformer of about 1,100 horse power which 
brings the current down from 2,200 to 185 volts. By 
means of a regulator it is possible to vary the 
pressure of the current as thus transformed between 
250 and 100 volts. Current is conveyed to the furnace 
by two copper conductors having a sectional area of 

8 square inches each, while heavy cables connect the 
main conductors with the plates on tho terminals of 
the furnace. This arrangement is clearly shown in 
one of the accompanying engravings. For the first 
half hour no apparent change occurs in the furnace; 
but when the current has been on for three or four 
hours, the side walls and top of tho furnace are envel- 
oped by burning carbon monoxide gas. At the end of 
four or five hours the top of tho furnace subsides, and 
fissures form, from which pour out the yellow vapors of 
sodium. At the end of thirty-six hours the current is 
cut off and the furnace, whose temperature is supposed 
to be between 6,000 degrees and 7,000 degrees, is allowed 
to cool. The side walls are taken down, and the outer 
mixture, which has not been changed by the fierce heat, 
is raked off, until the outer crust of amorphous carbo- 
rundum is reached. This is broken away, exposing an 
inner crust of amorphous carborundum ; and after this 
has been taken off, the crystalline carborundum is ex- 
posed. 

The cross section of a carborundum furnace now 
presents a remarkable appearance. In the center is 
the core of coke, which has lost its crystalline appear- 
ance and is now a pure carbon, the impurities having 
been all driven off by the fierce heat engendered in the 
furnace. Around the core is a cylindrical shell 10 or 
12 inches in thickness composed of beautifully colored 
carborundum crystals, the yield from a single furnace 
being about 4,000 pounds. Outside of this is a com- 
paratively thin shell, 3 inches in thickness, which con- 
stitutes the inner crust of amorphous carborundum, 
and beyond this is an outer crust of amorphous 
carborundum, which latter ends abruptly in the un- 
changed mixture. The unit consists of several fur- 
naces, but only one furnace is operated at a time, 
taking the whole 1,000 horse power of electric current 
for thirty-six hours. 

The carborundum crystals are next taken to the 
crushing mills, after which the material is put into 
large lead-lined tanks, and treated for three days with 
diluted sulphuric acid to remove impurities. From 
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the circular tanks it passes to a long trough where it is 
washed with water to remove the finely powdered car- 
borundum, which is carried by the water down through 
the settling tanks. Here the fine powders are collected, 
and from these are made the so-called " flowers " and 
the hand-washed powders. After the water has been 
drained off from the sulphuric acid tanks above men- 
tioned, the crystals are shoveled out, dried, and graded 
on the long, inclined, shaking screens, which are shown 
in one of our illustrations. There arc twenty grades 
of crystals from No. 8 to No. 220, the numbers indicat- 
ing the meshes to the linear inch of the screen through 
which the crystals have passed. 

In the greater part of the carborundum goods put on 
the market the vitrified bond is used. The carborun- 
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THE TOMLINSON GUN-CLEANER. 

dum is mixed with a certain proportion of kaolin and 
feldspar, and the mixture is then placed in moulds and 
subjected to hydraulic pressure. The moulded wheels, 
disks, stones, etc., are taken from the press and placed 
on supports known as "bats," which are made of 
baked clay. The bats are placed in clay " saggars," 
which are built up in columns within the kiln 
until they reach its roof. Here they are baked 
for about six days, during which time the feldspar 
fuses and serves to bind the carborundum into a solid 
mass. When wheels are removed from the kiln they 
are too rough for service, and they have to be placed in 
lathes, trued up with rotating, chilled-steel disks, and 
the central hole bushed to the proper size. 

The wheels are tested to 50 per cent over their work- 
ing speed. The operator who does this testing makes 
a sworn statement to this effect, a certificate of which 
is pasted on each wheel. The wheels range from tiny 
dental wheels -fa of an inch thick and % of an inch in 
diameter up to wheels 6 inches in thickness and 36 
inches in diameter ; and just here it may be noted that 
to obtain the cutting material in a 36-ineh wheel in- 
volves the expenditure of energy amounting to 1,250 
horse power hours. 

One of our illustrations shows the method of making 
carborundum paper. The paper, which is carried at 
the front end of the machine near the operator, is first 
printed on the reverse side with the maker's name and 




A VENDING-MACHINE OF NOVEL CONSTRUCTION. 

other data. From the printing roll it passes to a bath 
of liquid glue, and then beneath a V-shaped hopper, 
from the bottom of which a fine stream of powdered 
carborundum falls upon the glued surface. It is then 
looped up onto a series of racks where it is hung to 
dry. When the drying is complete, it is wound into 
rolls or cut up into sheets ready for the market. 

The uses of carborundum are as numerous as the in- 
dustries which call for the use of powerful abradants. 
Watchmakers have found that it may be used in place 
of diamond, as it performs equally good work at less 
cost. Mounted on cloth or paper it is used in finishing 
the soles of shoes. It is used in the plate glass indus- 
try and in the manufacture of pottery and porcelain, 
while in the heavier work of roll and ear- wheel grind- 
ing it has proved that the greater cost of the material 
as compared with emery is more than offset by its su- 
perior abrading qualities. 



EFFICIENT SHOT-GUN CLEANER. 
The accompanying illustration represents a simple 
and effective shot-gun cleaner made by the G. T. Tom- 
linson Company, Syracuse, N. Y. 

The Tomlinson cleaner is composed essentially of a 
nickeled-brass frame carrying two nickeled-brass caps, 
one of which is soldered rigidly in place, and the other 
of which screws on a threaded stud. Between the 
caps, pads are held, which are pressed outwardly by 
flat springs. The pads are composed of wood covered 
with brass-wire gauze. So soft is the brass wire that 
the finest polish cannot be injured. The cleaner can 
be applied to any standard rod. It is so designed 
as to fit the entire length of the shot-gun barrel, not- 
withstanding the various chokes adopted by different 
makers. The cleaner will, therefore, remove all 
lead, rust, and foreign matter from breech to 
muzzle. 

The bearing surface on the inside of the bar- 
rel is four square inches. Old pads can be 
readily renewed by unscrewing the end cap, 
removing the worn pads, inserting new ones, 
and replacing the cap. 

■»<«>«■ 

The English Patent Office has just issued its 
report for 1899. and it appears that there has 
been a falling off during the past twelve months, as 
there is a diminution of about 1,000 in the number of 
the year's complete specifications. The outbreak of the 
war occasioned the invention of several shields and 
cuirasses for soldiers ; the abnormal heat during the 
summer resulted in many applications for patents for 
headgear for horses; and the passing of the " Shop 
Assistants' Seats Act," by which every employer must 
provide his assistants with seats during their work, 
resulted in the granting of patents for over fifty various 
kinds of seats. The largest number of applications 
in one day was 127, and the smallest 50. Women 
were responsible for 574 specifications, 149 of which 
were in connection with articles of dress, and 42 re- 
lated to cycling. The general diminution is attributed 
to the great decline of invention in connection with 
the cycling industry. 



IMPROVED VENDING-MACHINE. 

Letters patent have been granted to James E. Mar- 
tin, of Braddock, N. D., for an invention which pro- 
vides a coin-controlled machine for dispensing cigars 
and other articles. The machine is so constructed that 
articles of various prices can be sold, the coins of dif- 
ferent value finding their way to compartments especi- 
ally designed to receive them. 

The cigars and other articles to be sold are carried on 
revolving drums comprising each an inner circular sec- 
tion provided with pins, an intermediate conical sec- 
tion, and an outer circular section provided with teeth. 
The drums are driven by weights. A trip-lever, as 
shown in Fig. 2. extends below the coin-conductor of 
each drum compartment, beneath the toothed portion 
of the drum, and actuates a pawl which controls the 
movement of the drum. In order that the cigars may 
not drop out of the drum, a guard is provided which 
partially surrounds the drum. 

The coins which drop on the trip-levers are con- 
ducted by a chute of novel construction. The chute is 
provided with a series of openings of varying size to 
receive coins of different denominations (Fig. 3). The 
upper openings receive the smaller coins and the lower 
openings those of larger size. Conductors extend down- 
wardly from these openings to the several trip-levers 
which actuate the, various drums. Before each opening 
a somewhat smaller orifice is located, which is designed 
to receive a coin of smaller size, so that the mechanism 
cannot be fraudulently actuated. 

When a drum has been emptied, a pin on the toothed 
face engages a lever (Fig. 2), which, through the medium 
of a rearwardly-extending arm, actuates a rod pro- 
vided at its upper end with a fork which operates a 
non-magnetic retarding device in the coin-chute. The 
retarding device is hooked, to engage washers which 
may be inserted in the chute. A magnet is likewise 
provided, which will retain the iron disks and plugged 
coins that pass the retarding device. When a coin 
slides down the chute, it completes an electric circuit, 
which rings a bell, but the time of its travel is so short 
that the circuit is completed for an instant only. 

A good coin dropped in the chute finds its proper 
opening, falls upon the proper trip-lever, releases the 
paw] and causes the corresponding drums to be driven 
by the weight. When one-half of the drum is empty, the 
other half will rotate the shaft by gravity, rendering 
the weight for the time being unnecessary. The drum 
is allowed to turn by the pawl only for a certain inter- 
val. The cigars are discharged on the usual tray. 
When a drum is entirely empty, the pin on the outer, 
toothed face engages its lever, so as to operate the re- 
tarding device, complete the electric circuit and ring a 
bell. Washers, pieces of metal and steel disks which 
cannot pass down the chute likewise complete the cir- 
cuit and sound the alarm. Perhaps the most attrac- 
tive feature of the invention is the precaution which 
has been taken to prevent the operation of the mechan- 
ism by none but good coins. 
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A CUBIOUS HISTOBIC WEAPON. 

BT BOBEBT WILSON, D.D. 

In the year of grace 1691, the Lords Proprietors of 
Carolina conferred upon Thomas Smith, Esq., the 
patent of Provincial Nobility, which made him hered- 
itary Landgrave of Carolina, and proprietor of four 
baronies, consisting each of 13,000 acres of virgin land. 
His eldest son, heir to his father's title and most of his 
acres, was the owner of the curious and interesting his- 
toric weapon which is the subject of this sketch. In 
view of the fact that this gentleman possessed an estate 
of some 60,000 acres, and a family of no less than twenty 
sons and daughters, it is little wonder that his will should 
be one of the most voluminous of the ancient docu- 
ments that are of record in the probate archives of 
Charles Town. The following is the only item in the 
will which concerns this paper : " I give and bequeath 
unto my son Henry Smith my large silver Tankard 
and my double barrill Pistols, and such a gun as he 
shall chuse out of my Gunns, and my silver hilted 
Sword and two silver Spoons." 

One of these pistols is still preserved by a descendant, 
and is the remarkable weapon here figured, its special 
interest consisting in the fact that it is a revolver, and 
one of the few existing examples of the application of 
the principle to fire-arms operated by flint and steel. 
Although it is well known that revolving weapons were 
invented certainly as early as the middle of the fifteenth 
century, there is no evidence of such fire-arms' having 
ever been in general use. 

The revolver, as will be seen from the cut, is a hand- 
some, well-made and not unwieldly weapon, some six- 
teen inches long, smooth-bored, and carrying a half- 
ounce ball. A reference to the cuts will readily explain 
its working. The barrels are placed vertically, being 
bound firmly together by two grooves of mahogany 
presenting a V-shaped section, giving the possible maxi- 
mum of lightness, and strongly clamped at the base by 
a brass-faced steel breech-plate, fitting closely to a 
similar plate on the stock. Between the barrels on 
one side the wood is grooved and fitted with a spring- 
clamped steel scabbard for holding the ram-rod secure. 
Each barrel is provided with the ordinary priming-pan 
and spring steel-faced cover for the impact of the 
flint. These springs are strong enough to-day to secure 
the priming from falling out while the barrel is re- 
versed, and indeed, after nearly two centuries of disuse, 
the pistol is in perfect working order, and might be 
loaded and fired as readily as when it left the maker's 
hands, the original flint being still in place and strik- 
ing its shower of sparks at the touch of the trigger. 
There are no sights, as these would be unnecessary at 
the close-quarter range for which the pistol was in- 
tended. 

The stock is of mahogany, simply carved, but richly 
mounted with silver filigree 
work, the heavy silver cap 
on the butt bearing the land- 
grave's crest, a greyhound se 
jant gu. collared and chained 
or. The lock is of the best 
workmanship, the hammer- 
spring still strong and reli- 
able. The revolving mechan- 
ism is of the simplest charac- 
ter. A short cylinder or pin 
projects from the center of the 
breech-plate, passing through 
the corresponding plate on 
the front of the stock, the two 
plates fitting with perfect ac- 
curacy. The upper barrel 
having been fired by a light 
touch of the trigger, the 
weapon is again cocked, the 
forefinger pressed on the mov- 
able spur on the outside of 
the trigger-guard, releasing a 
spring clamp, and the barrels, 
grasped by the left hand, are 
quickly revolved, bringing the 
under pan into position before 
the hammer, where it snaps 
firmly into place. All this 
may be done in a few seconds, 
the whole device being a won- 
derful improvement on the 
awkward broad- breeched ar- 
rangement of the ordinary 
flint-loeked horizontal dou- 
ble-barrel. One cut repre- 
sents the pistol ready for use, and the other shows the 
barrels half revolved. The maker's name, " E. Tilley," 
may still be deciphered on the lock-plate, but there is 
no date and no hall-mark on the silver work. The 
weapon, however, is certainly one hundred and seventy- 
five years old and more, probably two hundred, for the 
colonial nobleman who owned it had need of its pro- 
tection before the eighteenth century began. It may 
well have been a part of his epuipment as a captain in 
the Provincial militia in 1696, for gentlemen officers in 
those days provided their own mounts, arms and uni- 
forms, and enough is known of the personal character- 
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istics of " the little Englishman," as he was familiarly 
called, to make it certain that in his case all these would 
be of the best. 

These pistols have been a cherished heirloom in the 
family — or rather in one of its innumerable branches — 
for more than a hundred and fifty years, and hung 
together on the walls of Yeamans Hall until the close 




View Showing Barrels Half Revolved. 
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of the war between the States, when they formed part 
of the loot carried off by a guerrilla band. The weapon 
shown in our engravings was recovered, but the' other 
has never been heard of since that day. 



ETEUSCAN TOMBS AT OBVIETO. 
The Etruscan remains in Italy vie in interest with 
the later Roman remains. In many cases they are 
more interesting, for they are hidden away in the small 
cities and towns, and are not seen by the tourist un- 
less special journeys are made to obtain a comprehen- 
sive view of the subject. Orvieto with its superb 
cathedral lies on the northeast of, and on the extreme 
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Orvieto was Etruscan was proved only within this 
century by the discovery of the tombs in the immedi- 
ate neighborhood. 

In 1874 the most important find of all was made ; this 
was the Necropolis at the foot of the cliffs beneath the 
city to the north. This is probably the most attractive 
collection of tombs to be found anywhere in Etruria. 
They are not hollowed out in the rocks as is the case 
with most Etruscan burial sites, but they are con- 
structed of massive masonry and arranged side by side 
and back by back, exactly like houses in a town, form- 
ing insulee, or blocks of tombs instead of residences ; 
each tomb having its doorway closed by a slab of stone 
and the name of its occupant engraved in large 
Etruscan characters on its lintel. These blocks of 
tombs are separated by streets crossing each other at 
right angles, so we have here truly a "city of the 
dead." According to Dennis, the masonry is of local red 
tufa, cut in large rectangular masses, and always laid 
without cement. The tombs are 11 or 12 feet deep, 
6 or 7 feet wide and 9 feet high, constructed of very 
neat masonry. For the last three courses the walls are 
upright, but above that the courses project on either 
side and gradually converge until they meet in the 
center of aflat course forming a primitive sort of vault. 
The faces of the blocks within the tomb are not hewn 
to a curve to resemble a Gothic arch, as in the Re- 
gulini-Galassi tomb at Cervetri, but the angles of the 
projecting blocks are simply beveled off. These tombs 
are considered by the archaeologists to date from before 
the invention of the arch of Etruria and are therefore, 
in all probability, earlier than the foundation of Rome. 
While some of them are quite empty, others contain 
a rude bench formed of slabs on which the corpse was 
laid. Each sepulcher can be removed without disturb- 
ing its neighbors. Each terminates above in a high wall 
of slabs, which face it in, and inclose the roof. Across 
this inclosure stretches the masonry which roofs in the 
tomb, in a double flight of stone steps, meeting in the 
middle in a narrow ridge which top>s the whole. On 
thisridge or by its side stood a stela or cippus of stone, 
shaped in general like a pointed cone or the finial of 
a cupola. Some of them bore inscriptions, and it was 
observed that when this was the case, the epitaph over 
the doorway was always wanting. According to Den- 
nis, whose extensive researches upon Etruria are of 
the greatest importance, the doors of the tombs are 
tall, narrow and without architectural decoration, 
not having even the Egyptian or Doric form so com- 
mon in other Etruscan cemeteries. The inscriptions 
are very peculiar, not so much in the form of the char- 
acters as in the epitaphs themselves, which are written 
without the usual division into words. They all have 
the peculiarity of commencing with the word " mi." 
Thus in the street shown in our engraving, which has 
been sadly overgrown since 
its discovery, there are four 
epitaphs: "Mimamarkestee- 
thelies," " Milauchusieslati- 
nies," " Mimamarkestrias- 
nas," " Milarthiasrupiuas." 
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verge of the great Etruscan plain. The situation is 
one of the most commanding of all the hill towns of 
Italy, and it is little wonder that the old Etruscans 
and the mediaeval Italians had the same views about 
its being an ideal position for the building of a town 
and its fortress. The antiquity of Orvieto is very great 
and its history can be traced back several hundred 
years before Christ. Unlike most Etruscan sites, Or- 
vieto does not retain a vestige of its ancient wall, 
which forms so marked a feature of all important 
Etruscan towns, the great blocks of masonry being put 
together without mortar or cement of any kind. That 



The Current Supplement. 

The current Supplement, 
No. 1276, has many articles of 
unusual interest. " The Pow- 
er Generating Plant at tli3 
Paris Exposition " is elabor- 
ately illustrated. "An Out- 
line of the Development of 
American Locomotives " is il- 
lustrated by five engravings, 
made from large drawings 
which were made for the Paris 
Exposition. " Recent Devel- 
opments in Nernst Lamps" 
describes the commercial 
forms of lamps which have 
been used. "On Krypton" 
is a valuable chemical article. 
"The Tapir)' forms the sub- 
ject of a full-page engraving. 
" Means of Defense in Ani- 
mals, II.," by Philip Calvert, 
Ph.D., of the University of 
Pennsylvania, appears in this 
issue. " The Protection of the 
Young" is dealt with in this 
section. The article is of great 
interest and importance. 
"The Wind Cave of South 
Dakota "is by E. O. Hovey. "The Political Organi- 
zation of the Filipinos" is by R. L. Packard. 
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RECENTLY PATENTED INVENTIONS. 
Electrical Apparatus. 

INSULATOR:-- Emelio Zertuchb, Puebla, Mexico. 

The insulator consists of a body having a Z-shaped pas- 
sage, the end portions of which extend in opposite Bide 
surfaces; while the central or diagonal member extends 
through one of the end surfaces of the insulator. The 
wire is held securely in position by the grooves, without 
being bent. After having been placed in position in" the 
insulator, the wire can be readily Btretched. 

SIGNALING SYSTEM.-Lester C. Smith, Torring- 
ton, Conn, The object of the invention is t* provide a 
telephone signaling system for factories, shops, and the 
like, which is arranged to enable a person at one station 
to call up another at any other station. Each local 
station contains a receiver, a transmitter, a call-bell, 
and a shunt bridging the terminals of the call-bell. 
A series-line contains batteries and includeB the 
call-bells. One of two parallel lines is connected with 
one end of the series-line; and the second is connected 
with the other end of the line. Switch-levers in the 
series-line are adapted to hold the receivers and to break 
the circuit in the series-line in order to Beparate the 
parallel lines with respect to the call-bellB. 



Engineering Improvements. 

STEAM-HEATING APPARATUS. — Albert P. 
Broomell, York, Penn. ThiB invention provides a 
steam-heating system by which it is possible to regulate 
the amount of steam admitted to each radiator and to 
heat each radiator partially or entirely. All the radiators 
are open to the atmosphere, the steam being circulated 
without pressure. No air-valves are used. The produc- 
tion of steam in excess of the demand controls the 
damper of the boiler-furnace and automatically operates 
relief devices, whereby the water of condensation will be 
returned to the boiler, and whereby the shutting. off of 
steam from the radiators will automatically open a vent 
from the radiators to the atmosphere. 



Bicycle-Appliances. 

DRIVING MECHANISM FOR BICYCLES OR 
OTHER VEHICLES- John C. Btjsche, Wilkinsburg, 

r\?nn. The driving mechanism is chainless. The UFual 
rotary movement of the pedals is preserved, although the 
parts operating upon the driven wheel are reciprocating 
levers actuating a driving-wheel. The driving-wheel is 
a toothed rim engaging a pinion on the driven wheel and 
receiving a peculiar motion. The invention is applicable 
to steam -vehicles. It often happens that a driving-shaft 
breaks at the crank-portion, a difficulty overcome by the 
inventor by the use of a straight shaft. In an ordinary 
reciprocating engine, two BtrokeB of the piston produce 
one revolution of the driving-shaft ; here they produce 
from three or more. 



the Bide at the BlatB to close the space between the fixed 
Blata. PoBtB are attached to the frame and have vertical 
and transverse motion in guides. The car can by these 
means be readily transformed to carry either box- freight 
or live-Btock. 



mechanical Devices. 

BORING IMPLEMENT. — William T. Maxwell 
and George J. Spahn, 943 W. Lombard Street, Balti- 
more, Md. The tool is designed for use in boring 
through joists or in corners or angles where the ordinary 
brace and bit cannot be employed. A rotatable bit- 
shaft and a rotatable and longitudinally-slidable brace- 
shaft are connected by two meshing miter-gears. One of 
the gears has teeth arranged in opposite directions; and 
the other has two sets of teeth inclined in the eame di- 
rection, but at a lesser angle. The bearing for the brace- 
shaft iB pivoted and adapted to swing, and can be clamp- 
ed in either of the two angles to which it can be ad- 
justed. 

STROKE - REGULATOR FOR WINDMILLS. — 
Ernest R. Nichols, Manhattan, Kans. The invention 
has for its object to regulate the action of a wind-wheel 
by varying the length of stroke according to the velocity 
of tne wind. To effect this result, the inventor employs 
a lever whose stroke is lengthened or shortened auto- 
matically, as the force of the wind is greater or less. 
The lever is in the form of an isosceles triangle, one side 
of which is variable in length. 

REFINING-ENGISE. — Charles E. Torrance, 
Northampton, Mass. The invention relates to paper- 
making machinery and provides a reflning-engine ar- 
ranged to permit a quick adjustment of the shell and re- 
volving plug without disturbing the position of the plug 
and the driving-gear, so that the latter always remains in 
true alinement with the overhead countershaft-pulley. 
The plug and shell can be removed whenever necessary, 
without disturbing the driving-gear. 

CHANGE-RETARDING DEVICE FOR WEFT- 
REPLENISHING LOOMS. — William N. Kimball, 
Snmersworth, N. H. In Northrop looms, as heretofore 
constructed, the filling fork fails to tip the moment the 
filling breaks, so that the bobbin -battery is actuated and 
a new bobbin immediately placed in position in the 
shuttle. A mispick is, hence, invariably made, since the 
harness is then not in proper position. With the in- 
ventor's improvement, the calling for a new bobbin is 
delayed to allow the harness to return to the position it 
had at the time of the breaking of the filling, so that 
when the new bobbin is called for, the harness is in the 
proper position. Consequently a mispick is prevented. 

RULING-MACHINE— George W. Kauser, Manhat- 
tan, New York city. This machine is designed to rule 
upon plain paper either at regular distances apart or at 
uniformly increasing or decreasing distances. The de- 
vice works on the principle of the parallel ruler and is 
especially adapted for ruling the lines of music pcores 
or plays. The device is compact, as well aB Bimple in con- 
struction. 



Railway-Appliances. 

SPIKE.— James Henwtgan, Inkerman, Penn. Ac- 
cording to this improvement, the spike is so constructed 
that it will be prevented from being pressed back from a 
moving rail. And the invention consists in so pointing 
the spike that it will start easily in a tie and cut better 
than the ordinary spike. The point is so shaped that, 
as the spike is driven, jt will tend to force the head of 
the Bpike in the direction of the flange of the rail. 

COMBINATION BOX AND STOCK CAR.— Charles 
H. Russell, Corsicana, Tex. The car haB sideB with fixed 
spaced slate, and a Blat-f rame movable op and down on 



miscellaneous Inventions. 

PICTURE-CABINET.— Lafayette J. Sanborn. Da- 
venport, Wash. The inventor has devised a dust-proof 
cabinet for photographs and other pictures, which consists 
of an outer casing containing a picture-carrying frame. 
By operating a pair of angle-levers through the medium 
of a push-rod, the pictures are successively thrust up- 
wardly bo that they can be readily removed. The re- 
maining pictures are pressed forward into position to be 
acted upon by the angle-levers, by a Bpring carried in one 
of the side-walls of the frame. 

THILL-COUPLING. - Richard Eccles, Auburn, 
N. Y. The coupling has a thill-iron with a slotted eye, 
rearwardly from which a projection extends. An axle- 
clip carries a pivot-pin for the eye; and a link engages 
the projection. A hand-lever is connected with the link, 
and is fulcrumed on a spring forming part of the tie-bar 
of the axle-clip. The device is arranged to prevent rat- 
tling, to permit removing the shafts, and to assist in 
supporting them when in use, and to relieve the animal 
of the undue strain of the weight of the shaftB. 

TAPE-MEASURE. -John G. Eddy, Brooklyn, New 
York city. The measure has the bearings of the guide- 
rollers mounted in the rim of a tape line case, and is con- 
structed so that the bearings are integral with and on the 
general surface plane of the rim. Hence, they can be 
formed during the process of making the rim, thus re- 
ducing the cost of manufacture. The bearings are 
formed so that there are no projections at the sides of 
the case, in order to avoid injury to the hand or pocket. 

FIRE-ESCAPE,— William A. Shaw, Orange, N. J. 
This apparatus has a supporting-arm for pivotal attach- 
ment to a frame. Brackets are mounted on the arm and 
adapted to be held in a horizontal position, whereby to 
support the brackets outside of the frame, or for their 
withdrawal. Pulleys mounted on the brackets have a 
supporting cable passed over them. The escape is 
readily placed upon any building and folded up out of 
way when not in use. A person can descend without 
assistance through its use, and can be guided in his de- 
scent by one below or one stationed near the opening at 
which its Bupport is located. 

OVERHEAD-TRACK SUPPORT.- James W. Bar- 
ney, Kansas City, Mo. This mechanism furnishes means 
for removably supporting an overhead-track from the 
roof of a shed or other building. Wiih the supporting 
structure iB connected a track, which can be raised and 
lowered by a vertically adjustable suspension device. Side- 
braces are supported from the device and are fitted to 
contact at their free outer ends with the supporting 
structure. The invention is particularly adapted to sup- 
porting the trackways of brick-conveyers in kilns, for 
which conveyers a patent is about to be granted to the 
inventor. 

DUMPING-CART.— Joseph F. Blaisdell, Brook- 
lyn. New York city. The wagon-body is mounted to 
rock on a Bupport which carries a bracket. A toothed 
segment is pivoted to the wagon- body and is guided on 
the bracket; and a second segment is mounted on the 
bracket and meshed with the first segment. An hy- 
draulic cylinder is held by and located beneath the 
wagon-bed. A plunger, working in the cylinder, extends 
upwardly above the bed, and enables the cart to be easily 
and conveniently elevated and tilted to dump the box of 
ite contents in any desired place. 

FAN ATTACHMENT FOR UMBRELLAS OR 
PARASOLS. — Otto Beseler, Calaveras, Tex. A 
sleeve or tube is carried by the runner; and on the run- 
ner a rotary fan is mounted which is driven by gearing 
leading to the umbrella-handle. Only a single finger is 
used to actuate the device. 

FARM-GATE. -Adam B. Long, Amish,Iowa. The 
object of the invention is to provide a simple and cheap- 
ly-manufactured gate, which can be opened and closed 
from a wagon. The gate is provided with an arm ex- 
tending laterally and rearwardly from its hinged end, be- 
yond its pivot- post. A pull-rope is attached to the rear 
end of the arm. And a catch upon the pivot-post is 
adapted to engage the arm to hold the gate when 
opened. 

ADJUSTABLE POLE-SOCKET. — Frank Perry, 
assignor to the J. Kroder and H. Reubel Company, 2H8 
Canal Street, Manhattan, New York city. This adjusta- 
ble pole-socket consists of an attaching member screwed 
to the window-casing and a pole member, the two mem- 
bers being held together by tongues working in slots. 
The two members can be readily locked and unlocked. 
As each is formed of a single piece of metal struck up 
by suitable tods, it is evident that the socket can be very 
cheaply constructed. 

CURTAIN-POLE RING.-Frank Perry, assignor 
to the J. Kroder and H. Reubel Company, 268 Canal 
Street, Manhattan, New York city. This invention pro- 
vides a very simple, strong, curtain-pole ring which has 
an eye completely covering and uniting the split ends of 
the ring without brazing. The eye cannot become de- 
tached from the ring; nor is the ring liable to open up, 
as so frequently happens with the ordinary rings. 

COMPOSITION OF MATTER FOR FURNACE- 
LININGS AND OTHER PURPOSES.— Rud«lf Keck, 
Denver. Colo. In the production of lining bricks, burnt 
magnesian minerals are used which are mixed with a 
small percentage of binder, such as tar, clay, or ferrugin- 
ouwloam, etc., and burned at a very high heat. It is, 
however, impossible to produce a thorough mixture, for 
which reason the bricks, if not immediately used, disin- 
tegrate. To overcome the difficulty, the inventor em- 
ploys a flux or binder which can be used in large propor- 
tions without disintegration. For this purpose he finds 
the shale constantly occurring in the Jura-Trias along 
the eastern foot-hills of the Rocky Mountains admirably 
adapted. The bricks made by this method can be used 
for filtering purposes and lining inside- walls of build- 
ings, since they are bad conductors of heat and require no 
laths in calciminlng. 

BISCUIT-ROLLER.— Caroline P. Morrison, Chat- 
tanooga, Tenn. This is a simple and effective machine in 
which dough is thoroughly ground and beaten by caus- 



ing it to be forced by a roller against a convex breaBt- \ 
plate and broken, thuB producing the consistency and 
texture in the dough requisite in the making of beaten 
biscuit. Dough treated by thiB machine becomes flaky 
and requires no baking-powder, soda, or the ferment- 
ing materials usually employed. 

HYPODERMIC SYRINGE,— Albert S. J. Stovall. 
Elberton, Ga. The invention provides a new and im- 
proved hypodermic syringe, which is simply and dura- 
bly constructed, is not liable to get out of order, is 
readily manipulated, and is so graduated as to insure the 
administering of an accurate predetermined dose. The 
Byringe is composed of few parts, which can be quickly 
separated to permit its thorough sterilization to render 
and keep it perfectly aseptic. 

WHEEL.-Wjlliam F. Moss. Fitzpatrick, Ala. This 
wheel can be used for variouB purposes, but more par- 
ticularly for power-transmitting pulleys. To a certain 
extent it is resilient or compressible. It is also designed 
for use as a friction or belt-pulley in communicating 
power to various machines where a rigid pulley does 
not work satisfactorily, i.e., in places where the variation 
in the amount of power needed is liable to fluctuate be- 
tween wide limits. The spokes are not rigidly secured 
to the rim, but. are connected therewith by yielding 
springs, so that the belt cannot be thrown off. 

BOWLING-ALLEY.— Henry J. Heckenbach, Belvi- 
dere. 111. The bowling-alley comprises a table, a bed- 
plate upon which the pins are Bet up, and a ball-runway 
having an upper section provided with a lateral deviation 
and inclined downwardly from the pin-receiving end of 
the bed plate toward the other end, and a lower section 
inclined in the opposite direction with a discharge end 
facing the pins. A chute connects the upper and the 
lower sections of the run-way. It is a portable or parlor 
alley, and provides a game apparatus simple a.id durable 
wherein the number of pins knocked down is almost 
entirely a matter of chance. 

FLY-NET.— Philip S. Minton, Manhattan, New 
York city. This fly-net for horses is so constructed that 
it may be adapted to large or small animals, and at- 
tached to various portions of a harness without discom- 
moding the animal or interfering with its movements. 
The net extends to the collar or the hames, a breast-strap 
being used for holding the forward portion of the net in 
position. 

INDEX. —Henry August Hausinger, Galveston, 
Tex. This index is made in two sections having a series 
of parallel rows with a reference-mark for each row, the 
reference-marks of one section being the same as some of 
those of the other section, but with the addition of a letter 
thereto at the end. A series of columns cross all the 
rows of both sections and contain letters in alphabetical 
succession and numbers corresponding with the paging 
of a ledger or other book. The invention relates to in- 
dices, especially to these adapted for use with ledgers 
and business books. It is simple and compact, allowing 
the available space to be utilized aB perfectly as possi- 
ble. 

IRONING-BOARD.— Abraham Lewis, Chicago, 111., 
and Jacob A. Lewis, Manhattan, New York city. This 
invention provides means whereby the ironing-board 
may be quickly and conveniently applied to any support 
and adjusted as deBired. Legs are employed which, 
when in a closed position, can be fitted snugly to the 
board, and when in supporting position, adjusted at 
any needed point between the outer end of the board 
and its central portion. The legs can be so at- 
tached to the board that they can be readily carried to 
either end of the board, so that skirts and like garments 
can be quickly adjusted and handled. Furthermore, the 
legs can be locked in a folded position, holding the 
board in a horizontal plane when the legs are on an un- 
even surface. 

CURTAIN-FIXTURE.— Herbert E. Keeler, Man- 
hattan, New York city. In this device the curtain is 
held against the pull of the spring in the shade-roller by 
the frictional contact of a flexible guide with the head of 
the tube in the lower edge of the curtain. As this guide 
has a uniform tension its whole length, the contact of 
the guide with the heads is uniform to the free end. 
Thus the curtain can be readily raised or lowered by 
taking hold of the tube and moving the 6hade up or 
down. The fixture is intended for use in railroad, pas- 
senger, and street cars and other vehicles or places. 

FIRE-ESCAPE.— Francis J. Hugh, Manhattan, New 
York city. By means of this apparatus persons can de- | 
scend safely from a building at an even rate of speed. ' 
The pressure with which friction-blocks are forced in i 
contact with a belt varies according to the weight of 
those descending on the cable, making the device adapt- 
ed for use by all. The fire-escape has a governor com- 
prising a fixed brake-band, friction- blocks for engage- 
ment with the brake-band, actuating-blocks and a re- 
voluble star-wheel engaging the actuating-blocks, to 
force them outward against the friction-blocks and move 
the latter in frictional contact with the brake-band, each 
of the actuating-blocks simultaneously engaging the 
ends of the two adjacent friction-blocks. 

SURGICAL APPLIANCE.— Dr. Robert W. Bartok^ 
Marion, Ark. The inventor has produced a surgical 
splint which, without the use of weights, properly holds 
a fractured limb extended. A suitable opening is pro- 
vided for the drainage and dressing of wounds. The 
appliance cannot be tampered with by the patient; for 
the orerating-rod can be turned only by the surgeon or 
the nurse after it has been locked. The device consists 
of juxtaposed and separated pads arranged for attach- 
ment to limbs by bandages. Brackets are secured to the 
pads and are operated by rods. Locking- screws hold the 
rod in place. 

SPIRIT-LEVEL. — Louis Desmarais, Manhattan, 
New York city. A tube, arranged to fit in the opening 
through the body portion of this instrument, is formed 
with a central sight opening and interrupted open- 
ings in its side walls, which completely surround 
the sight opening. A bulb-tube is inserted in the open- 
ings in the side walls; and cement fills up the Hide wall 
openings. The bulb-tube is placed lengthwise of the 
body portion when used as a spirit-level, and trans- 
versely when used as a plumb-rule. 

SAUCE-BOTTLE.— John M. Chapman, Morristown, 
N.J. This bottle holds a sauce or other liquid condi- 
ment, so that the stopper will permit the contents, which 
usually tend to lodge at its mouth, to drain or otherwise 



And their way to the body while the cover or stopper iB 
in place, thus avoiding the unclean and unsightly accu- 
mulation of material often seen at the neck and aperture. 
In the cover a chamber is provided to receive the handle 
of a spoon, when the cover is on the bottle. 

STRAINER. — Sylvanus Roberts, Chester, N. Y. 
The device is a strainer which receives dirt or other for- 
eign matter contained in milk when poured into the 
strainer. The dirt is therefore prevented from entering 
the can with the milk. The strainer consists of a funnel- 
like body with sieve-covered openings in its lower part, 
a cup removably attached to the lower end of the body 
and provided with sieve-covered ou^ets, and a float- 
valve in the cup engaged in a valve-seat at the outlet of 
the body portion. The outlets of the cup are of less dis- 
charging capacity than the other outlets, so that the flow 
will be quicker through the cup outlets than through the 
body outlets, whereby the valve - will be floated until the 
milk has been Btrained. The strainer can also be used 
for emulsions and similar liquids. 

Note.— Copies of any rf these patents will be furn- 
ished by Munn & Co. for ten cents each. Please state 
the name of the patentee, title of the invention, and date 
of this pap?r. 



NEW BOOKS, ETC. 
ELECTROMETALLURGIE UND GtALVANO- 

technik. Eiu Hand- und Nach- 
sehlagebuch fuerdie Gewinnung und 
Bearbeiturig von Metallen anf elek- 
trischem Wege. Von Dr. Franz 
Peters. In Four Volumes. 8vo. 282 
illustrations. Vienna; A. Hartlebeu. 
1900. Price, paper, $4. 
The four volumes which lie before us are essen- 
tially a digest of electro-metallurgical literature. They 
describe almostevery procehs of obtaining and treating 
metals electrically which has been discussed in techni- 
cal books and periodical literature. The first volume 
treats of antimony, tin, bismuth, beryllium, aluminium, 
magnesium; the second of copper ; the third of the noble 
metals; and the fourth of zinc, lead, nickel, and c:.bal J ;- 
A most excellent index and an admirable bibliography 
are included in the fourth volume. 

Essai sur la Constitution de laTete 
de Ij'Insectk. Par Charles Janet. 
President de la Soci6t6 ZoOlogique de 
France. Paris : Georges Carre et C. 
Naud. 1899. 

M. Janet's work in the morphology of insects deserves 
the consideration of every American naturalist. The 
originality of his methods, the evident care which he de- 
votes to his sub,iect, and the almost German exhaustive- 
ness which apparently cha/acterizes his writings should 
find favor for his study of the head of insects, with the 
few Americans who are at all interested in zoological 
morphology. 

The Study of Elementary Elec- 
tricity AND MAGNF/TXSM BY EXPERI- 
MENT. Containing 200 Experiments 
Performed with Simple Homemade 
Apparatus. By Thomas M. St. John. 
New York : Published by the author, 
407 West 51st Street. 16mo. Pp. 
220. 

The book is designed as a textbook for amateurs and 
students, and the experiments which are illustrated and 
described are very simple, and the apparatus can be con- 
structed by any one. There is considerable field for a 
book of the kind. It is fully illustrated by engraving8 
and diagrams. 

Annual Report of the Columbus 
Architectural Society for 1899. 
Edited by Homer C. Price, Secretary. 
Columbus, Ohio. 

The New Elements of Hand Railing. 
Second Revised Edition. Bv Robert 
Riddell, Ph.D. J. J. McVey, pub- 
lisher. 1900. Quarto. Pp. 126, 41 
plates. Price $5. 
Hand railing is a difficult subject to most carpenters 
and many professional stair-builders, but with the aid of 
the present volume, all the most difficult problems in 
hand railing can be solved with the greatest ease. The 
volume is a large one, thus allowing the plates to be on 
a considerable scale. The descriptive letter-press ie very 
clear. With the aid of this book even the amateur car- 
penter can do the work satisfactorily. The descriptions 
are given in the language of the trade, and are not so 
technical as not to be understood by the novice. 

The Phonograph and How to Use 

it. Being a Short History of its In- 
vention and Development. Contain- 
ing also Directions, U?eful Hints and 
Plain Talks as to its Care and Use, 
etc. New York : National Phono- 
graph Company. 1900. 12mo. Pp 
181. Price $1. 

The subject hae deserved more substantial additions 
to its literature than it has ever received. The present 
volume details the history of the phonograph, eiving 
minute directions for its u e e and preservation, the manu- 
| f acture of records of all kinds, and a considerable amoun t 
I of additional information which will prove valuable to 
I those interested in the phonograph, 

| A Brief History of Mathematics. 
Translations of Dr. Karl Finks 
Greschiehte der Elementar -Mathe- 
roatik. Bv Prof. W. W. Bern an and 
Prof. D. E. Smith. Chicago: Ooen 
Court Publishing Company. 1900. 
16mo. Pp. 330. Price $1.50. 

The translators consider no apology is necessary for 
an.y reasonable effort to encourage the study of the history 
of mathematics, and they have performed admirably a 
most difficult task, which could only be done by mathe- 
maticians of the standing of Messrs. Beman and Smith, 
whose other writings on mathematics are so well known. 
The biographical notes contain brief biographies of 
famous mathematicians. It \r a moBt interesting feature 
of the book. 
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'Business and ^Personal* 

Marine Iron Works. Chicago. Catalogue free. 

for mining engines. J. S. Mundy, Newark, N. J 

"U.S." Metal Polish. Indianapolis. Samples free. 

Yankee Notions. Waterbury Button Co., W aterb'y, Ct. 

Write Baker Mfg. Co., Racine, Wis., about pushing 
any new article. Facilities excellent. 

Handle & Spoke Mchy. Ober Mfg. Co., 10 Bell St., 
Chagrin Falls, O. 

Most durable, convenient Metal Workers' Crayon is 
made by D. M. Steward Mfg. Co., Chattanooga, Tenn. 

Ferracute Machine Co., Bridgeton. N. J., U.S.A. Full 
line of Presses, Dies, and other Sheet Metal Machinery. 

Special and Automatic Machines built to drawings on 
contract. The Garvin Machine Co., 141 Varick St., N. Y. 

The celebrated " Hornsby-Akroyd " Patent Safety Oil 
Engine is built by the De La Vergne Refrigerating Ma- 
chine Company. Foot of East 138th Street, New York. 

The best book for electricians and beginners in elec- 
tricity is " Experimental Science," by Geo. M. Hopkins. 
By mail, $4. Munn & Co., publishers, 3(il Broadway, N. Y. 

fW~ Send for new and complete catalogue of Scientific 
and other Books for sale by M una & Co., 361 Broadway, 
New York. Free on application. 
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HINTS TO CORRKSPONDKNTS. 

Names and Address most accompany all letter; 

or no attention will be paid thereto. This is for oui 

information and not for publication. 
ICeferenceg to former articles or answers should 

give date of paper and page or number of question, 
Inquiries not answered m reasonable time should 

be repeated: correspondents will bear in mind thaf 

some answers require not a little research, and. 

though we endeavor to reply to ail either by lettei 

or in~this department, each must, take his turn 
IS 1 1 ycrs wishing to purchase any article not advertised 

in our columns will be furnished with addresses of 

houses manufacturing or carrying the same. 
Special Written Information on matters of 

personal rather than general interest cannot be 

expected without- remuneration. 
Scientific .A ill eric an Supplements referred 

to may be had at the office, .['rice 10 cents each. 
Books referred to promptly supplied on receipt o' 

price. 
Mineral In sent for examination should be distinctly 

marked or labeled. 



(7900) F. R A. says : I have noticed in 

your description of marine engines that they are 4 cylin- 
der triple expansion in some cases. Now, what is the 
arrangement of the cylinders so that there are 4 ? 
A. The compounding of marine engines may vary in 
the number of cylinders to meet constructive economy. 
A triple expansion engine with 4 cylinders is usually 
made with one high pressure cylinder, one intermediate 
and two low piessure cylinders. A quadruple expansion 
engine may have one high pressure and two each of in- 
termediate and low pressure. 

(7901) O. Y. asks; What is the differ- 
ence, if any, in the use of fuel with a 200 horse power 
steam engine, requiring to produce only one-half its ca- 
pacity. A. Much depends upon the kind of engine, 
whether condensing or not and upon the type of engine. 
There are constants of loss that continue the same with 
steam engines at full and half power. Radiation and 
condensation from the surfaces of boiler setting and in 
steam pipes remain nearly the same under both condi ■ 
tions. The friction of the engine is also nearly the same 
under varying loads. The steam generating power of 
the boiler, being larger in proportion to the amount of 
steam used at half power of the engine should save part 
of the heat going up the chimney and therefore should 
save fuel. The amount of steam saved will not be one- 
half, but a proportion covering the losses by radiation, 
condensation and engine friction. For a power-plant as 
stated we estimate that one-third of the fuel should be 
saved when running at half power. 

(7902) S. Bros, write : We wish to make 

power to drive a small printing press (about one horse 
power). We thought of winding up a weight. Have 
you anything on this subject showing how to make it, 
or any other method of getting power that is simple and 
inexpensive ? A. Spring power was quite a fad among 
inventors some years since and various methods and ap- 
plications for storing power by springs, hav^ been pub- 
lished in the Scientific American Supplement, Nob. 
46, 47, 48, 50 and 473, which we mail at 10 cents each. A 
few spring motors are now made for fans and show 
window turn tables, and have been made for running 
sewing machines. They do not give out the amount of 
power required to wind them up, and when as much as 
one horse power or more is required we consider this 
method of accumulating power impractical and ineffi- 
cient, whether by spring or weight. We advise the use 
of a gas or gasoline motor fordriVinga printing press or 
for any other use where a small and reliable power is 
needed. They are made of one, one and a half and up 
to any required power, are easy to manage and the cheap- 
est smail power known. See advertisements of these 
motors in our advertising columns. 



INDEX OF INVENTIONS 

For which Letters Patent of the 

United States were Issued 

for the Week Ending 

JUNE 5. "900. 

AND EACH BEARING THAT DATE. 

{See note at end of list about copies of these patents.1 



Agricultural implement, S. L. Allen 651,092, 651,093 

Air container, liquid, J. S. Wrigbtnour 651,223 

Air or oxygen, apparatus for conveying and 

utilizing liquid, S. H. Emmens 651,029 

Alarm. See Burglar alarm. 

Album, photograph, G. H. Kent 651.043 

Alloy, antifriction, W. N. Rumely 650.911 

Automobile, L. S. Buffington 650,893 

Automobile balance gearing, H. 15. Heath 650337 

Automobile delivery wagon, H. W. Libbey 650,847 

Automobile steering mechanism, H. K. Heath. 

650,838, 650,839 



Axle and box, vehicle, J. G. Anderson 651,225 

Axle "box, R. R.Cross..... 651,105 

Badge, G. B. Adams 650,962 

Bag. See Mail bag. Telescopic bag. 

Bag fastener, A. Arnemann 651,128 

Bale tie, J. D. & J. E. Brown 651,293 

Baling press, S. M. .Neely 651,018 

Baling press, E. G. Sooy. 650.957 

Ball retainer and its production, E. F. Creager.... 650,926 

Bandage, suspensory, A. C. Moss 651,199 

Batteries, producing positive plates for, H. 

Strecker 651,089 

Battery. See Secondary battery. 

Bed, couch, J. Stienen 651,124 

Bed or douche pan, D. Hogau 651,310 

Beer dispensing apparatus, strainer attachment 

for, W. Handler -. 650,834 

Bell, bicycle, E. S. Booth 651.177 

Belting, G, Mack 650,977 

Bicycle attachment, A. Stiles 651,125 

Bicycle fork crown and making same. F. C. Bill- 
ings 650,964 

Bicycle propelling mechanism, W. H. Forbes 651,244 

Bicycle propelling mechanism, W. & A. Smith 651,316 

Bicycle pump. S. W. Bates 651,003 

Bicycle saddle post, H. J. Kramer 650,941 

Bicycle seat post, A. W. Nutz 651,264 

Bicycle seat support, P. Smith 651,217 

Bicycles, etc., handle bar for, E. J. Babbitt 650,968 

Bit or reamer truck, R. F. Milford 650,981 

Blacking box, J. Buchanan 650,819 

Board. See Ironing board. 
Boiler. See Steam boiler. 

Boiler, J. Carnegie, et al 650,966 

Boiler furnace and door therefor, steam, J. O. 

Morris 650,855 

Boiler incrustation, attachment for preventing, 

W. A. Sheets. 650,916 

Bolt wrench, stay, C. Gabriel 651,306 

Book, numbered manifold, F. M. Turck 651,171 

Boring rods, discharging mechanism for rotat- 
ing, A. Raky 650.988 

Bottle stopper, F. L. Cook 651,183, 651,184 

Bottle stopper molding apparatus, J. Taylor 651,280 

Bottle stoppering machines, automatic feed de- 
vice for, N. Muslar 651,050 

Bottling machine, A. Schneider 651,274 

Box. See Blacking box. Hat box. Mail box. 
Match box. Paper box. 

Boxes, etc.. cover fastening for, J. C. Enoch 651,070 

Brake. See Vehicle brake. Wagon brake. 

Brake shoe, J. D. Gallagher 651,031, 651,032 

Branding machine. H. H. Levy 650.84H 

Brick, building, E. H. Vordtriede 650,919 

Bridge. W. F.Walker 651,281 

Brush holder, W. A. Dryden, Sr 651,028 

Building material, J. B. Cottom 650,824 

Building, portable, J. C. Karr 651,251 

Bulkhead door, watertight, F. T. Bowles 651,001 

Burglar alarm system, electric, J. F. Dorsey 651,325 

Burner. See Gas lighting burner. Refuse burner. 
Vapor burner. 

Button, link, A. Bippart 651.064 

Button machine, F. Snow 651,213 

Cabinet, E. M. A frica 651,154 

Cable end couDling, J. C. Kurtz 651,113 

Calcium carbid, manufacture of, J. E. Hewes 651,167 

Camera, roll holding, Pascal & lzerable 651,118 

Can. See Milk can. Oil can. 

Can lock, milk, I,. Munch 650,902 

Candy forming machine. J. C. Heilmann, Jr 650.841 

Car construction, railway, T. L. McKeen 650.859 

Car coupling, E. H. Vordtriede 650,920 

Car door, S. D. Cbelf 651,234 

Car door, Lister & Raymond 651,080 

Car door weather guard, freight, S. H. Campbell. 651.005 

Car fender, T. McGovem 651,259 

Oar fender, street, Vegiard dit Labonte 4 Craig.. 6oft881 

Car, motor, J. Molas 651.11(7 

Carbon contact piece, G. A. Schoeiler 650,953 

Carbonating apparatus, beverage, Herold & 

Haas ' 651,039 

Carbonating beverages, Herold & Haas 651.038 

Carbureter, A. L. Navone 661,017 

Carline, H. W. Gays 651,138, 651.139 

Carpet stretcher and tacker, C. P. Knapp 651,253 

Carriage door lock. T. P. Wendell 651,001 

Carriage, extensible, J. H. Koons 651,191 

Carrier. See Cotton carrier. 
Case. See Traveling case. 

Cash register, C. W. Sharrow 650,993 

Casting apparatus, W. D. Allen 651,224 

Cement plaster, Harding & Meddock 651.078 

Centrifugal machine. C. Stute 650,958 

Chain hook, D.Williams 651,091 

Chair rocker, J. F. Bartlett 651,322 

Cigar core wrapping machine, J. R. Schmitt 651.147 

Cigar marking machine, F. J. Hagen 651,329 

Cigar marking machine, Weiss & Elagen 651,221 

Cigar or cigarette, N. Du Brul 651,108 

Cigarette making device, h\ T. Gracey 651,833 

Cithern, mandolin, K. Menzenhauer 651,195 

Claw bar. C. I>. Brown 651.229 

Clock, ship's bell, W. K. Menns 650.979 

Cloth shearing machine, H. S. Greene. 651.113 

Cloth shearing machine, T. H. GreeneN 651,114 

Clothes lifter, ,]. Pptterton 651,121 

Clothes wringer, W. H. Twohy. 651,217 

Cock, water, J. P. Benton 651,289 

Cocks, apparatus for simultaneously controlling 

numerous outlets by single, E. Gilain 650,833 

Collar supporter, yielding horse, W. N. Hough- 

tahng 651,188 

Concentrator, S. T. Curtis 651,006 

Conveyer, endless belt, J. M. Dodge 651,241 

Conveyer, raddle, G. F. Conner 651.065 

Cooking apparatus, S. E. Snedeker 651,149 

Cooking apparatus, steam, T. Douglas 651,242 

Cooler. See Food cooler. Milk cooler. 

Copy holder and book support, G. tl. Rogers 651,058 

Cotton carrier, L. Rawlinas 650,909 

Cotton stalk knocker, R. H. Chitty 651,298 

Coupling. See Cable end coupling. Car cou pling. 
Thill coupling. Thill or pole coupling. 

Crate, folding, M. E. Polbemus 651,168 

Crate, shipping, J. L. Griffin 651,011 

Cuff holder, L. Cummins 651,239 

Cultivator attachment, G. W. Ream 651,087 

Curling iron heater, J. O. Gushing 651,185 

Currycomb. J. J. Eccleston 651,303 

Cutter. See Milling cutter. Tenon cutter. 

Cutting machine, A. Emerson 651,109 

Cylinder lock, L. Carter 651,130 

Damper operating mechanism, time, W. D. King. 651,044 

Diamidonaphthol, A. Weinberg 651,061 

Digger. See Potato digger. 

Disinfectant composition, E. Fournier 650,933 

Display device, necktie, H. Ruutz 650,912 

Display rack, E. W. Thomas 651,170 

Dook check and spring, V. Beauregard 651.098 

Door hanger, M. Burns 651,295 

Doors, electrical system for water tight, G. H. 

Hill 650,9:3 

Draft equalizer, J. Bergeron 651,027 

Diawing instrument, chart, E. N. Moyer 650,856 

Dredge dipper attachment, A. W. Liobinson 650,991 

Drill. See Grain drill. 

Driving mechanism, H. Crouan.. ; 651,238 

Driving mechanism, reversible, G. D. Kilberry... 651.252 

Drum, heating, H. S. Campbell 650,9. >5 

Dust pan, VV. N. Bates 651,227 

Dye and making same, naphtbazariti sulfur, C. 

Schleussner 651,122 

Dye, green black sulfur, O. Kaltwasser 651,077 

Easel, plate or picture, J. B. Timberlake ... 651,215 

Egg tester, W. F. Dunn 651,069 

Electric conductor, L. Hackethal..-. 650,972 

Electric conductor. O. P. Ostergren 650,987 

Electric conductor suspension clamp, 1. J. Crow- 
ley 650,928 

Electric generator, chemical, H. K. Hess 651,247 

Electric punka motor, H. Spuhl 650,995 

Electrical conductors, manufacture of, G. W. 

Gesner 651,033 

Electrical connector and making same, 1\- J. 

McTighe 650,860 to 652,862 

Electrical glow light with second-class conduc- 
tors, K. Ochs 650,905 

Elevator. See Passenger elevator. 

Elevator, D. Corcoran 651,236 

Engine. See Gas engine. Gas or petroleum en- 
gine. Internal combustion engine. Rotary 
engine. Steam engine. 

Engine, C. W. Weiss 651.317 

Envelope, W. H. L. Corran 651,104 

Envelop fastening device, E. B.Stimpsou 651,126 

Eyeglass guard, W. H.Ely 650.828 

Fan, A. E.Cayzer 651,182 

Farm gate, Hennings & McGee 651.309 

Fastener, S. Muhlhauser 650,947 

Feed water heater, W. Webster 651,000 

Feed water heater and auxiliary condenser, com- 
bined. F. iL Wheeler .'. 651,152 

Feed water purifier. Burger & Williams 651,294 

Fence, wire, F\ Love 651,015 

Fertilizer distributer, R. Galloway . 651,010 

Fibers, preparing vegetable. B. S.Summers.. 650.917 

Fifth wheel, W, J. Holmes 651,331 

File, letter, A. Krah 651,254 

File or temporary binder, letter or document, 

W. J. Watters 650,961 

Filter, J. W. Ledoux 651,144 

Filter, L. C. Maltby 650,933 

Filter, R. T. Weaver 651,173 

Filter for purifying sewage, etc., W.M. Ducat — 651,301 

Filter, oil, A. H. Franke 651,137 

Kilter, water, R.l\ Weaver 650,884 




Foot and 
Power 
Screw Cutting 



1'Star" 
Lathes 



Automatic 
Cross 
Feed 



FOR PINE, ACCURATE WORK 

SendforCatalogue B. 
SENECA FALLS MFG. CO. 

695 Water Street, 
Seneca Falls, N.Y., U.S.A. 



AMERICAN PATENTS.— AN INTER- 

esting and valuable table showing the number of patents 

f ranted for the various subjects upon which petitions 
ave been filed from the beginning down to December 
31. 1894. Contained in Scientific American Sup- 
plement, No. 1002. Price 10 cents. To be had at 
this office and from all newsdealers. 



■ C NGINE.&Fnri T \ machine: shop Outfits, 
I t V TU t °<JT TOOLSand SUPPLIES."^"' 
LA I H LS. SEBASTIAN LMHl CO '!?n c ^at, 5 o t 



THE HALL 

BRASS PIPE WRENCH. 

A PERFECT TOOL 
WITH FRICTION <iHIl\ 

Busbings for all sizes and shapes 
Highly polished pipes made 
up without scar or injury. 
For Circulars and Prices 

Walworth Manufacturing Co., 
128 to 136 federal st., boston, mass. 




NEW BINOCULAR. 




New York: 59 Fifth Ave. 



(The Trie'der.) 
Small as an opera glass. More 
powerful than the largest Held 
glass. Send for Circulars. 

QUEEN & CO. 

Optical and Scientific Instru- 
ment Works, 

1010 Chestnut Street, 

Philadelphia, Pa. 



BARNES 

UPRIGHT DRILLS 

Complete line, ranging from Light Fric- 
tion Disk Drill to 42" Back Geared Self- 
Feed. g3F" Send for New Catalogue. 

W. F. &J0HN BARNES CO. 
1 999 Ruby Street, R0CKF0RD. ILL. 




For Summer, 
Porous 




i U New York: 

I U Brooklyn: 
1 B Boston: 
\M Philadelphia: 
^^ Chicago 1 


fm Send/or 
m JUustrated 
W Catalogue. 


f 16 West 23d St. 
\ 166 Broadway. 

504 Fulton St. 

169 Tremont St. 

924 Chestnut St. 

74 State St. 



A NEW AND WONDERFUL INVENTION 

Greatest Rival of Steam Pump or Windmill. The 

ERWIN STEAM RAM. 

For elevating water from tubular or 
other wells or from rivers, lakes or other 
supply. Guaranteed efficiency of 50 to 
150 per cent over a duplex steam pump. 
Extremely economical in amount of 
steam used. Does not raise the temper- 
ature of water appreciably even on ex- 
treme elevations. Low lift rams elevate 
iip to 40 feet. High lift rams elevate up 
to 60 feet. Capacities range from 400 to 
3,900 gals, per hour for Bingle rams; 800 to 
7,800 gals, per hour for double rams. 

tW Full descriptive circular showing 
comparative tests of Ram and Steam 
Pumps sent on request. 

Manufactured and guaranteed by the 
PENBERTHY INJECTOR CO., 

DETROIT, MICH. 
Branch Factory; Windsor, Can. 

Makers of the world renowned Pen herthy Auto- 
matic Injector. Sales over 200,000 in 14 years. 
Simple. Reliable. Durable. 




OVERHEATED BOILERS 

in factories, workshops, and on steamships 
are apt to suddenly burst unless carefully 
regulated and watched. Our 

HOT WATER THERMOMETERS 

are used to indicate danger in time to pre- 
vent it. They are in use in all the new snips' 
of U.S. Navy and also in the Japanese Navy. 

Illustrated Bulleti/n No. 40 sent free. 
HELIOS-UPTON CO., PEABODY, MASS. 




For Heavy Continuous Work 

every machine shop will commend our 
Power Pipe Threading and Cut- 
ting Machine. Cones are central 
over machine, equalizing the weight. 
Within the cones are compound gears 
giving six changes of speed. Gears 
require no extra space, and are pro- 
tected from dust or accident. Chasers 
can be opened, threaded pipe removed, 
another inserted and cut without stop- 
ping machine. BEf Send for Catalogue. 

THE MERRELL MFG. CO. 
501 Curtis* Street, TOLEDO, OHIO. 




The Pratt & Whitney Co. 

Have in stock Machines of their own make 
that have been used, all in good order, 
which they offer at attractive prices. 
HEg" Send for particulars. 

HARTFORD, CONN. 

New Vobk: Cor. Liberty and Greenwich StB. Boston: 
281 Franklin St. Bu fpalo : Cor. Sen eca and Wells Sts. 
Chicago : 42 and U South Clinton St 



^HARRINGTON &K1NG 

^^PERFORATING CO. 




1PERF0RATED METALS 

OF EVERY DESCRIPTION 
' FOR ALL USES. 



SCREENS 'OF AL! 
225 NORTH UNION ST.O MIC A GO ILL. 



Fire appliance, auxiliary, J. Tj. Waring. 650,921 

Firearm, magazine, C. S. Evans... ..; 650,829 

Firecracker, C. L. Curtis 651,068 

Fire engine annex, chemicalizing. F. M. F. Cazin. 651, 10*^ 

Fire escape, C. W. LittleBeld 650,848 

Fire escape ladder, T. N. Parker 651,202 

Fireproof window. D. B.& A. C. Badger. 651,096 

Fire screen, J. Huffman 651,075 

Fishing rod, W. Shakerpeare, Jr 651,148 

Floodgate, H. Funk 651,305 

Fluid, means for indicating movement of, O. 

Carpenter (reissue)... 11,827 

Fluid pressure motor, C. F. Bergmann. 651,157, 651,158 

Folding machine, T. F. Hart 651,187 

Food cooler, antiseptic. Howland-Sherman & 

Bennett 651.250 

Forge, W. S. Pryor.etal 651.204 

Frogless switch, G. W. Slane 651,088 

Fruit or vegetable scalding apparatus, K. I. 

Fan cher. 051.071 

Fumigator, J. T. Flippen, Sr 651,030 

Furnace. See Boiler furnace. Regenerative fur- 
nace. 

Furnace, CM. Bump 650,821 

Furnace, E. R. Swan 651,278 

Furnace hollow grate bar, W. W. Reed 651,206 

Furniture. G. A. Bowen 651,228 

Furs, machine for carroting, Bloch & Reuter 651,159 

Gaff hook, W. I j. Marble 650,945 

Gage. See Scratch gage. Shingle gage. 

Game apparatus, O. Nelson 650,948 

Game apparatus, S. E. Wharton 651,222 

Game of table croquet, means employed in play- 
ing. F. J . Strong 650,996 

Garment stretcher. E. Shaw 651,209 

Gas engine, F. W. Toedt 651,216 

Gas generator, acetylene, W. B. Minor 651,196 

Gas generator, acetylene, G. C. Wood 651,002 

Gas Renting apparatus, electric, W. E. Cram. ... 651,067 
Gas lighting burner, incandescent, A. Murinick.. 650,858 

Gas or petroleum engine, H. Crouan 651,237 

Gas, producing acetylene, G. H. Davis 651,132 

Gas separator, J. W. Hough 650,937 

Gate. See Farm gate. Flood gate- 

Gate, W. A. Murray 650,982 

Gear, variable speed friction, J. Arthur 650,815 

Gearing, frictional, W. M. Wallace 651,172 

Gearing, speed, G. H. B. Canoles 651,296 

Generator. See Electric generator. Gas genera- 
tor. Hydrocarbon generator. 
Glass articles, manufacturing hollow, P. T. 

Sievert,.. 651,059 

Gold from sand, apparatus for separating, J. P. 

Sterling 651,022 

Grain drill, A. V. Wilbur 650,922 

Grain drilltube, J. W. Poindexter (reissue) 11,829 

Grain separator, M. B. Culbertson 651,300 

Gramophone, E. R. Johnson 651,076 

Graphophone sound box. W. Hart 6ol,308 

Guns, torpedoes, etc., apparatus for pointing 

ships', I j. M. vonMarkhof 650,851 

Gusset, garment, J. A. Scriven 650,954 to 650,956 

Hame hook, E. Plumhoff 651,270 

Hanger. See Door hanger. Trousers or skirt 
hanger. 

Harrow, J. B. Gillaspie 651,034 

Harrow, side, T. R. Wallis 651,282 

Harvester and farm wagon, combined corn. M. 

Bruner 650.925 

Harvestingmachine, corn or cane, L. E. Tannage. 65L279 

Hat box. T. Canty 651.231 

Hat fastener, Lurye & Rubenstein 65l,25."» 

Heater. See Curling iron heater. Feed water 
heater. Vapor tube heater. Water heater. 

Heater, J. G. McNanghton ...: 651,262 

Hinge, detachable, G. H. Parker 651,145 

Hitching fetter for animals. RommeLA Owen.-.. 651,020 
Hook. See Chain hook. Gaff hooki Tlame hook. 
Snap book. '■ 

Hook and eye. C. Bradway V 650.817 

Horse controlling device, D. U. Stoner 650,875 

Horseshoe creeper attachment, A. 1. Raef 651,868 

Horseshoe sharpening machine, D.Martin 650,978 

Hose signaling apparatus, electrical, W. Fowler. 651,326 

Hub, vehicle, C. D. Fischer 650,932 

Hub, vehicle, J. A. McLaughlin 651,083 

Hub, vehicle, E. Sendelbach 651.276 

Hydrocarbon generator, F. M. Baker 651,226 

Incrustation preventive. E. Holm 651,249 

Incubator, M. F. Havens 651,246 

Indicator. See Station indicator. 

Inks, colors, liquids, etc., stand for, L. U. Bean.. 651,156 
Insulated contact or terminal for electric cir- 
cuits, C. C. Badeau 651,063 

Internal combustion engine, A. Adamson 651.062 

Ironing board, E. J. Hisley 651,040 

Ironing table, G. H. Delphy 651,133 

Jar cap, hermetically sealed, W. A. I.,orenz 651,312 

Journal bearing, I. Metzger 650,852 

Knitting machine fur making open or lace work, 

circular, J. II. Sprowles 650,874 

Knob attachment, D. W. Rand 651,205 

Ladder, 1. M. Dillman 651.106 

Lamp, acetylene gas. A. K. Miller 650,854 

Lamp, electric arc, W. L. Silvey 650.872 

Lamp, electric arc. J. J. Wood 650,888 

Lamp, perfuming, J. Blakeley 651,100 

Lamps, carbon and globe holder for arc, A. 

Holliger 651,248 

Last, shoe, T. R. Lennox 651,193 

Lawn sprinkler, J. A. Harmon 650,835 

Lawn trimmer, S. Walters 650,883 

Leather stoning machine, A. A. Guiges 651.036 

Life preserver, H. C. La very 650.976 

Life preserver, E Omeyer 650,986 

Life preserver, J. C. F. Ruck 651,169 

Lifter. See Clothes lifter. 

Ligature tier, M.Cain 650,822 

Liquids with gases, apparatus for saturating, J. 

F. Beins 651,176 

Load binder, J. Mortenson 651,257 

Lock. See Can lock. Carriage door lock. Cylin- 
der lock. Sas h lock. 
Locks, electrically controlled winding mechan- 
ism for time. Hollar & Rhodes 650,842 

Locomotives, cylinder to frame connection for, 

S. F. Prince, Jr 650.908 

Log hauling apparatus, Mason & Hart 650,946 

Logotype, Downing & Totten ' 651.243 

liOom iacquard machine, A. R. Patten 651,119, 651,120 

Loem let-off mechanism, pile fabric, C. Alvord... 651,321 

Mail bag or pou ch fastener, J. B. May 651 .256 

Mail box, Gunn & Costilo 651,165 

Manicure implement. J. H. Redfern 650,869 

Marine safe and life buoy, G. F. Abraham 651,319 

Match box, W. L. Marble 650,944 

Match safe, W. D. Doremus 651,324 

Measuring .device, J. A. Traut 650,879 

Meat products, apparatus for smoking, T. W. 

Taliaferr o 650,877 

Metal bars, apparatus for forming curved and 

flanged or rib bed, F. Philips 651.052 

Meral bars, forming curved andflanged or ribbed, 

F. Philips 651,054 

Metal work tables, pattern carrier for, C. M. Car- 

nahan 651,233 

Metal working machine, D. B. Swinton 650.876 

Metallic sulfates, making, O. Meurer 650.980 

JVIilk can. Comstock & Conover 650,967 

Milk can, H. E. Tiepke 650,960 

Milk cooler, E. Kreutzberg 650,942 

Milling cutter, inserted tooth, J. W. Boynton 650.924 

Mirror support, A. Becker *. 651,129 

Mirrors, table for manufacturing mercury back, 

D.J. Murnane 650,857 

Moistening and sealing envelops, machine for, 

F.J. Wilkes 651,090 

Mold, E. I j. Ransom e 651.019 

Money drawer, alarm. R. L. Dorsey » 651,008 

Mortise cutting tool, I. Schurman 651,315 

Motor. See Electric punka motor. Fluid press- 
ure motor. Rotary motor. Spring motor. 
Twin motor. Wave motor. 

Motorwheel, E. Perks 650.906 

Mowing machine swath cleaner, H. A. Abrott 650,889 

Music leaf turner, C. N. Friz 651,110 

Musical instrument, G. A. Hrachhausen 650,891 

Musical instrument sound bar, D. R. Rogers 651,140 

Mustache guard. G. Bohner 651,291 

Nest, hen's, V. Blackerby 651.290 

Nut. lock, A. W. Francis ti51,lh*4 

Nuts, machine for separating shells from kernels 

of, J. F. Ulrichs 650.999 

Oil can, R. Lowe 651,313 

Oils in receptacles, apparatus for thawing, P. 

Giordan 651.111 

Packing, adjustable hydraulic, O. P. Bushnell.... 651,161 

Packing, piston, A. A. Murray 651.258 

Paddle wheel. E A. Levins ... 651,194 

Painting machine, A. Heinze 651,166 

Pan. See Dustpan. 

Paper box, F. W.Otis 651.085 

Paper box making and staying machine, H. B. . 

Smith 651,212 

Paper for controllable secret writing, E. Kretsch- 

raann 650,901 

Paper, spraying device for use in manufactur- 
ing, R. Dietrich 651.162 

Passenger elevator. L. C. Babcock 651.095 

Penholder, S. L. Van Akin, Jr 650:8o0 

Photographic printing frame, J. A. Ricketts 651.056 

Rino, E. L. Holcombe 651.074 

Pick, W.F.Walker 650,882 

Pile cutting machine, weft, O. Drey 650,968, 650,969 

Pipe wrench, A . F. Jackson 650,974 

{Continued on page 388) 
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If you Own 

One of the Reliable 






AccuraTe-to-the-Second" 

DUEBER HAMPDEN 

WATCHES 

LOOK FOR THE NAME "DUEBER" IN CASE 
'•John HancOflk" 21 Jewels. For Gentlemen. 
"Special Hallway" 23 Jewels. For Railway Men 
"The 400" For Ladies 

Oil!' "Guide to Wat.Ch Buyers" Sent Free. 

The Dueber-Hampden Watch Works, - Canton. O. 



Drawing Cables -. 
^Drawing Boards 

FOR ARTISTS AND DRAUGHTSMEN 

manufactured 
by us, and the 
best that can 
b e produced. 
Our "Favorite" Draw- 
ing Tables, in use in a 
great many offices and 
colleges, give perfect 
satisfaction. 
V/rite for our Catalogue 

KEUFFEL&, ESSER CO., 17 Fulton St., New York. 

Ill Madison St., Chicago. V08 Locust St., St. Louis. 





NICKEL 

AND 

Electro-Plating 

ApDiiratus ami Material. 

THE 

.Hansoni VanWinlde 
< Co.. 

Newark. S. .1. 

136 Liberty St., N. Y. 

31 & 32 S. Canal St 

Chicago. 



ACETYLENE 
SEARCH LIGHTS. 

LATEST 1900 TVPE. 

Something Entirely New. Can be 
used on the smallest launch or the 
largest steamer. A tine thing for 
yachtsmen. $W Send for Circular. 

THE CARLISLE & FINCH CO. 

Sixth St.* Cincinnati. O. 




IMPORTED 




Acetylene Gas Burners. 

Schwarz Perfection Lava Burner. 
LAVA Highest awards in all Acetylene Expo- 
sitions. Made of one piece of lava. Are 
faultless and every one Tested and guar- 
anteed. By Send for Price IAit. 

»T fl B 1( "Ting. Sole Agents for 

K U cX'oSSation. «•• f * and 
Perfect Alignment. Canada. 

M. RIRCHBERGEE <fc CO. 
50 Warren Street, New York. 




J\ new Button 

THE BEST THING YET! 

Is simple and durable, and can 
be put on and taken otf :it will. 
Nothing like it in the world. 
Try a set and he convinced. If 
your dealer does not keep them 
send 25c. to us for sample doz. 

THE L. A: II. SI'PPLY CO., 

So Commercial Avenue, 

Illnjrhiun ton, N. V. 



NOW READY. 



AN AMERICAN BOOK ON 

Horseless Vehicles, 
Automobiles and 
Motor Cycles* 



Author ol' " 

and 



OPERATED BV 

Steam, Hydro-Carbon, Electric and Pneumatic 

Motors. 

By GARDNER D. HISCOX, M. E. 

Ga«. G&.oleiie null Oil Vapor Engine," 
'* Mcehnnieul >Iui -entente, l>e* Ices 
mid Appliance.." 

Price $3.00 Postpaid. 

Tbis work is written on a broad basis, and comprises 
in its scope a full illustrated description with details of 
the progress and manufacturing advance of one of the 
most important innovations of the times, contributing 
to the pleasure and business convenience of mankind. 

The make-up and management of Automobile Vehicles 
of all kinds is liberally treated, and in a way that will be 
appreciated by those who are reaching out for a better 
knowledge of the new era in locomotion. 

The book is up to date and very full y illustrated with 
various types of Horseless Carriages, Automobiles and 
MotorCycles, with details of the same. 



Large 8vo. 



About 400 pases. Very Fully 
Illustrated. 



(B0.HM 
toO,S53 

Oil. 171 
i;f>(i,S'.Ki 

(ijl,;)14 

(J.iO.'.ts.i 

1151.180 

1151,081 
630.975 



ti.Tl.13H 

tioO.'.WJ 
651,263 



651.135 
651,271 

651.112 
650,952 
650,9117 
650,930 

650,867 
1150,923 

650,'Jl'J 

651.320 
651.190 
65(1,911 
1150,825 
650,918 

(151.211 
(150.931 
650,873 

651.0117 

(..Mi.'.t;;. 

651.078 

651, (i>:5 

651,112 
651.045 

65I.2SS 
6511.814 
650,9311 
650.013 
651.094 
(151.900 
651.11* 
65(1.994 
651,328 



B3?" Send j or circular of conUnts. 

MUNN & GO., 361 Broadway, New York 



Pipe wrench, A. W. Warnock 651,220 

Pipes to walls of buildings, means for securing, 

J. Hague 651.186 

Placket closure, M. L. Perrottet 650.865 

Plaiting apparatus. T. F. Byrne (151.181 

Planter disk attachment, corn, Hunter & Bowen 650.Wii8 
Plastic substances, machine for rolling. E. C. 

Clark 651.291) 

Pliers. K. C. McClary tSUlHU 

Plow. J. I. Do Witt 651.240 

Plow attachment. M. McConnell 650,903 

I*low, potato. J. Cockerel! 651.131 

Pneumatic tube. G. H. Woodman ti51,175 

I'ntal u digger. E. Porter 651.203 

Power press. J. IS. Tougas 651.U6U 

Press. See Haling press. Power press. 

Printing press feeder, VV. Sullivan 

Printing press inking apparatus, K. Miehle 

Pulleys, plate pattern for molding grooved, 1). 

\V ol 1 

Pump, J. At. Green 

Pump. J. O'Neil 

Pump head, rotary. K. J. Northam 

Pump rod and windmill pitman coupling. Bush 

& Haskell 

Pumps, valve and valve operating device for 

air. H.J. Myers 

Pumping apparatus, packing for oil well, W. E. 

Karns 

Rack. See Display rack. 

Kails under moving trains, instrument, for test- 

iiitr, P. H. Dudley 

Railway contact box, electric, A. Diatto 

Railway rail bond, electric. T. .1. McTighe 

Railway rails under moving trains, instrument 

lor determining amount of elongation and 

compression of. I*. H. Dudley 

Railway switch, electric, T. A. Rhodes. Jr 

Railway switches, electric controller for, H. A. 

Corn 

Railway system, electric. W. Robinson 

Railway system, electric. J. M. Taylor 

Railway tie, A. R. Ebersole 

Railways, automatic grooved rail clearer for 

street. E. Von Planta 

Reamer, adjustable. J. VV. Boynton 

Receptacle, metal. J. E. Phillips 

Recipro-catim: apparatus, device for checkingthe 

rebound from impact in. C. B. Albree 

Rectifier, R. llges 

Refrigerator, C. G. Schmidt 

Refuse burner. Cox & Leland 

Regenerative furnace. W. Swindell 

Register. See Cash register. 

Rendering apparatus, J. C. \V. Stanley 

Revolver cylinder stop. Khbets & Peard 

Ribbed plates, makimr, C. Shiveley 

Rivet making machine, K. Dunks 

Rotary engine, R. A. Gates. 

Rotary motor, compound, F. J. Leibman 

Rubber tired wheel, W. 1). Gregory 

Rule, slide. \V. h. K. Keutlel 

Saccharin, making. J. Lagutt 

Safe. W. J. Barnes 

Sash lock. H. H. Kendrick 

Saw for sawim: metal, band. W. Hartmann 

Saw frame, butcher's, A. C. Saxton 

Saw handle, A.Anthony 

Scaffolding. F. Knopf e 

Scale, price computing, O. O. Ozias 

Scale, weighing, A. Spear 

Scratch gage, center, R. Guilmette 

Screen. See Fire screen. Window screen. 

Screw driver, H. E. Garner 

Secondary battery. S. 1-. Wiegand 

Seed dehnting machine, cott on. M. Moran 

Separator. See Gasseparator. Grain separator. 

Sewing machine, run. 0. Rice 

Sewmg machine shuttle, M. A. Bates 

Sewing machines, etc.. stand lor, Borton & 

Hankey 

Shafting, alining and leveling instrument, for. W. 

E. Thomas 

Sheet feed or separator. C.G.Harris 

Sheet- metal bemlini: apparatus, K. Philips 

Shingle gage, Phillips Jt Alter matt 

Ship's log, A.N. Met; ray 

Sia naling apparatus, day. B. A. r iske , 

Signaling, system ol day. B. A . Fiske 

Slate, arithmetical. 1 1. C. Seder. 

Snap hook, W. I). Owen 

Soldering spectacles, holder fur, A. C. Haseu- 

brook 

Sole edge burnishing machine, S. D. Tripp 

Sole preparing machine. Keats & Clark 

Sound recording and reproducing machine, E. It. 

Johnson 

Spark arrester. G. H . K.ood 

Spectacle frames, machine for making, J. West.. 

Spectacle frames, making. J. West 

Spike. K. L. Marugg 

Spoke and rim supporter, \V. H. Fritz 

Sprayer. C. H. Leygett 

Sprayer or atomizer, Leggett & Stone-Burrows, 

651.047, 

Spring motor. F. N. Silvey 

Sprinkler. See Lawn sprinkler. 

Square, adjustable. J. \V. Sawyer 

Square, steel. A. Roberts . 

Square, tailor's. D. Sebastiano 

Station indicator, r . 11. Rees 

Steam boiler, Platts & Lawther 

Steam engine. H. \V. Niver.... 

Steam trap, G. Guild 

Stone sawing apparatus. W. Harvey 

Stopper. See Bottle stopper. 

Storage battery and conducting plate therefor. 

electric. S. L. Wiegand 

Stove. P. J. Coppens 

Stove, gas, P. S. Brindle 

String instrument ringer board, E. FJrikseu 

Switch. See Frogless switch. Railway switch. 

Switch rod, adjustable. F. B. Bradley 

Swivel connection, J. Dickens 

Table. See Ironing table. 

Tags to clothing, machine for attaching, Wilkins 

& Lambord 

Telegraph sounder. F. Hattnaker 

Telegraphy, electric. 1. Kitsee 

Telegraphy, space. Kitsee & Wilson 

Telephone line relay, Scribuer it McBerty 

Telephone transmitter. J. M. Moore 

Telephones, speaking tubes, etc., germ arrester 

for mouthpieces of, C. J. Branch... ., 

Telescopic bag. II. W axman 

Tenon cutter. Davis & McGaw 

Tenoning machine. Bugbee A. Danner 

Thill coupling, it. W. Horn. 

Thill coupling, antirattling. G. H. Fernald 

Thill or pole coupling, A. H. Foray the 

Threshing machine band cutter and feeder, G. 

F. Conner 

Threshing machine band cutter and feeder, S. E. 

Warrick 

Ticket and case, mileage. VV. C. Vanneman 

Ticket holder, railway mileage. T. N. Kerr 

Ticket machine, portable, C. Landers 

Tie. See Bale tie. Railway tie. 

Tie plates, rolls for manufacturing, C. Shively.... 

Tile, roofing, G. F. Kasch 

Tire, bicycle, H. Pope 

Tire repairer, pneumatic, G. Reading 

Tire valve inserter, E. F. Pickett 

Tire valve, pneumatic, E. F. Pickett 

Toe clip balance, J. H. Oppenheim. Jr 

Tongue prop for self binders. J. R. Jones 

Tool of precision, combination, C. R. Hawkins... 

Toy, J. I*. Faherty 

Toy. E. B. Wilder 

Toy man-of-war. M. E. Converse 

Track, supplementary, O. Crosby 

Trap. See Steam trap. 

Traveling case, C. R. Lindenberg 

Trimmer. See Lawn trimmer. 

Trolley, C. H. McGwire 

Trolley, W. B. Potter 

Trolley, F. B. Torrey 

Trolley replacer, J. Golds worthy 

Trousers or skirt hanger. Dimmick & Johnson. . . 

Truck, car, Palmquist & Floyd 

Truck lock. G. M. Williams; 

Trunk. M. Hourvitch 

Tube. See Pneumatic tube. 

Tube machine, S. E. Diescher 

Tutting peg, J. H. Cloyes 

Twin mator, W. Von Oechelhaeuser 

Type bars, machine for producing, J. C. Fowler.. 

Typesetting stick. S. L. Long 

Typewriter. M. S; Carmona 

Urinal, W. E. Hinsdale 

Valve. A. N. Pasman 

Valve, antifreezing, A. E. Stevenson 

Valve, balanced slide. A. C. Du Souchet 

Valve gear, G. A. Anderson 

Valve, induction. W. R. Green 

Valve mechanism. T. A. Bryan 

Valve, stop and throughway, J. P. Kanoe 

Vapor burner. H. F. Smith 

Vapor tube heater. A. Kitson 

Vaporizer, J. H. Valentine 

Vehicle,J. Buchanan 

Vehicle body, H. McLaughlin 

Vehicle brake. J. Cashen 

Vehicle equalizing device, W. E. Lawhorn 

Vehicle handle bar, J, M. Marty. Jr 

(Continued on paw 383* 



650,970 

(£0,886 
651,115 

650.990 
651, 155 

(151.178 

6.5 1.024 
•ol.ftJT 

\<b\im 

651.266 
65l.2rill 
650. Mi 
65l.lH-{ 
051.215 
651,265 

650,870 
650.i»9S 
651,042 

65(1.843 

651.273 
(>.'il.2M 
651,285 
051,01* 
650.8; il 
051,04i; 

651.048 
651.021 



650.91)2 
651,057 

t&i.ao& 

(150,951 
651, '269 
650,863 
651.012 
651,330 



65 [1.885 
* > o 1 . 1 U i 
651.160 
651.304 

650.892 
651,131 



651,318 

650.836 
651.013 
(51.014 

650,1(15 
651,198 

651.171) 

ti5i.'w; 

050.827 
650,820 
651,311 
651.072 
651.245 



661.066 

651,025 

651,151 

650,940 
651,1112 

651.871 

65T939 
651,907 
650,1110 
651.2..7 
651.268 
651,084 
651.141 
651.037 
(i50.8».i 
651.153 
651.235 
650,927 

651.079 

650.004 
651.055 
(50.878 
651.140 
651.107 
651,11" 
(51.286 
651.189 

650.894 
650.823 
(151.201 

650.1 »34 
650,849 
651.232 
650.897 
650.864 
651.023 
651.302 
650.890 
650.971 
651,2m 
650.989 
651.211 
650,899 
651.150 
650,818 
651.281 
661.297 
650.845 
650,850 




The Brunswick Cigar is now and always will be the best Cigar Look for I 

; for the money — consistent in quality, quantity and price. Try Arrow Head} 

'■ them once — you will smoke them always. on Every * 

JACOB STAHL, JR. & CO., Makers, 168th St. and 3rd Ave., N. Y. City. Cigar. 




, «k:j 




If you ride to and fiom your 
ir" s w* work, your wheel should be 
V *LHJ fitted with 

Cbe majestic 

for you must have a lamp you 
can count on being in order at 
any time. It is the easiest 
lamp 

TO FILX.— Because the car- 
bide pot ismarkedso the quan- 
tity of carbide is easily gaged. 
TO LIGHT. -Because the 
water feed is perfectly con- 
trolled by a lever. 
TO CLEAN. -Because the 
reflector anil its glass protec- 
tor are removable by simply 
pressing a button. 
Sendfor L'atalogand GET ONE 
EDVV. MILLER & CO., 
Meriden, Conn. 



RESTFUL SLEEP 

In Camp* on the Yacht and at Home. 

"Perfection" Air Mattresses, 

CUSHIONS and PILLOWS. 




Style 61. Camp Mattress with Pillow attached. Also 
snowing Mattress deflated. 

Clean and Odorless, will not absorb moisture. 

Can be packed in small space when not in use. 

f^~ Send for Illustrated Catalogue. 
MECHANICAL FABRIC CO., PROVIDENCE, R. 1. 

ONE AND ONE-QUARTER CENTS PER HOUR 

it co^ta to keep cool if you buy 
one of our §15.00 Battery Fan out- 
fits consisting of 1 Battery Motor 
No. 2, 1 8-inch Fan, 1 Fan Guard, 
3 Cells Battery. 1 Charge for Bat- 
tery, 5 ft. Double Conductor Cord, 
1 Cabinet 19tfxu&x8%. Will run 
100 hours with one charge. 

OUR $5.00 OUTFIT will 
keep you cool. 

J. JONES' SON A: CO.. 
64 Cortlandt St., New York. 
of all kinds of electrical supplies. 




Manufacturer 



MANUFACTURE OF BICYCLES. — A 

very comprehensive article giving the details of con- 
struction cf every part of these vehicles. With 51 en- 
gravings. Contained in Scientific American Sup- 
plement. No. SfOH. Pi ice 10 cents. To he had at this 
office and from all newsdealers. 



Cbe typewriter exchange 

IK Barclay St.. NEW YORK 
124 LaSalleSt., CHICAGO 
38 Bromfield St., BOSTON 
817 Wyandotte St.. 
I KANSAS CITY, MO. 

209 North 9th St. 

ST. LOUIS, MO. 
432 Diamond St.. 

PITTSBURGH, PA. 
I 3 West Baltimore St., 

BALTIMORE, MD. 
536 California St., 

SAN FRANCISCO. CAL. 

We will save you from 10 

Typewriters of ail makes. Send for Catalogue. 




C ^HESV " ON THE LEVEL." •) 

"* r/ M^^^^Bit \\ Vou sue in an instant just " where " vour / 




You see in an instant iust "where 
work is out by using the "Which Way 
Pocket Level. Size of a silver dollar, % in. A 
thick, neatly nickeled. Sample for 24 2c. ^ 
stamp book. I^g" Caliper catalog free. — 

E. G. SMITH, Columbia, Pa., U. S. A. A 
^" Liberal Inducement** to Agentn. w 



A Way to Change 
Your Work 

Prepare for a better position without neglecting 
your present work. Our students advance 
in salary and position while studying. 
150,*(J0 students and graduates 

TAUGHT BY MAIL 

Mechnnlenl or Architect urn 
Itruiiirhtliiir; Eicctrlc-ul 
Mechanical, Steam * 
Civil Engineering; 
Architecture; Sur- 
veying; Book- 
keeping; Stenog- 
raphy, Ac. 

F:?taTilished 1891. Cspita 
11,500,000. Write for circulars. 

The International 
Correspondence Schools , 

Box t>4£ Scranton, Pa. 




P 



REMO^ 

"^CAMERAS 



Combine compactness with 
rigidity, and are made of 
best materials in every part. 
The Lens and Shutter are 
specially designed. They 
can be secured on no other 
camera. 

Price Si 0.00 and upwards 




ROCHESTER OPTICAL CO. 

30 South Street, 

ROCHESTER, N. Y. 




^STYLES. 

Trices5!t.s50 ^ 

" Send for catalogue to 
"SUHART PHOTO CftiddflYigfeR-. ; 




The Ideal Hunting Shoe 

The concentrated product of tifty 
years of shoemaking skill. Ten inches 
high, Bellows tongue, uppers gray 
color, soft as a glove, tough as steel, 
cannot harden. The best storm-proof 
shoe ever placed on sale for Klondike, 
miners, surveyors, engineers, and any 
one requiring perfect root protection. 
Thousand of pairs sold to satisfied pa- 
trons. Hliis. Catalogue Free. 

M. A. SMITH & SON, 
Manufacturers, 39 and 31 «• 
13th St., Philadelphia. Pa. 




Agents 




PATENTED AUQ25 1885. 



The Standard. 

The only *'Rripless" 
Tea and Coffee htrain- 
er. No drip to soil lin- 
en. No falling otf. 
Wanted Nickel plated. Mailed 
rfdiiieu on receipt of 25 cents. 
Btandard Strainer Co. 
Dept. K, 37 Maiden 
Lane, New York. 



IF YOU HAVE A SHOTGUN 

and use it often, you know the barrel "leads"- the fric- 
tion leaves a lead depost which causes "pits" and means 
expense. You can't stop the deposit, but you can re- 




5M TOMLINSON CLEANER. SSFZH 

quickly all lead, rust or other foreign matter. It won't 
injure the barrel, as the brass wire gauze is softer than 
the steel, and it will last a lifetime, as the real wearing 
part can be replaced for 10c. An extra pair with e«ch 
tool. In gauges 8 to 20. Fitanyrod. All dealers. Price $1. 
Booklet free. "Used everywhere in the civilized world?' 
IheG.T. Tomlinson Co. ,100 S.Baker St., Syracuse, N.Y. 



CR00 £nAYFACY FORALLWILLINGTOWORK 

VW n UH I LnO I Gold, Silver, Nickel, Metal 

Plating, At home or traveling, taking 
orders, using anil Belling Prof. Gray's 
Machines. Plates Watches, Jewelry, 
Tableware, Bicycles and all metal goods. 
No experience. Heavy plate. Modern 
methods. We do plating, manufacture 
outfits, all sizes. Guaranteed. Oulyout- 
titn complete, all tools, lathes, materials, 
tc, ready for work. We tench you 
the art, furnish secrets and formulas 
_te tboay. Pamnhlet, samples, etr., FREE. 
D. GRAY & CO., Platlne Works. CINCINNATI. O 




MERITORIOUS INVENTIONS 

financed o r patents sold outright. Capital furnished 
for good enterprises at 5 per cent. Stock companies 
formed and influential directors procured. Stocks and 
bonds sold. We transact all business on commission 
strictly. No advance fees. PETEK WHITNEY, 100 
Broadway, New York. 




" 33,000 IN USE, 



Why doesn't Jones get down to business 
methods and buy an American Type- 
writer for $10? Does be think I am 
running a puzzle department ? 

THE AMERICAN 

$10 TYPEWRITER 

is as well made as the highest- 
priced machines, but more sim- 
ple. It has stood the test; seven 
years without a competitor. 
Catalog and sample of work free. 
American Typewriter Company, 
S-267 Broadway, New York. 



AW FABER 

Manufactory Established 1761. 

LEAD PENCILS, nOLOBKD PENCILS, SLATE 
PENCILS, WKIT1IIG SLATES. S'l'EBL PENS, GOLD 
PENS. INKS, PENCIL CASES IN SILVER AND IN- 
GOLD, STATION¥RS' KUBBEK GOODS, KULERS. 
COLORS AND ARTISTS' MATERIALS 

78 Reaile Street. - - - New York, N. Y. 

Manufactory Established 1761. 



Ninety per CARE NQME GOLD %HXS£ ff*" 



cent of the 



KROGH'S CENTRIFUGAL SAND PUMPS 



and Drake's Amalgamators. The only machines that have stood the most exacting tests of practical miners. 

KROGH MANUFACTURING CO. &til% e X?Z^rt n Franci8C0 - 

In daily operation at the works. Builders of modern MINING, DRAINING and IRRIGATION 

MACHINERY of highest efficiency, tar Sendfor Descriptive Catalogue. 



June 16, 1900. 



Sf mntiiu ^mxit&u. 
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CAN I BECOME AN ELECTRICIAN' 



Vea.ytucan. We teacb ELLC'THICAL 
ENGINEERING at your bonie by mail 
at a cost within the reacb of anyone. -No 
matter wbere you live, if you can read and 
write, we guarantee to teacb you thorough- 
ly. Our Institute is endorsed by Thomas 
A. Edison, and other prominent men of 
the country. We teach also Mechanical 
Engineering, '.Mechanical Drawing, 
'I 1 el b if r 11 i> h y , Telephony, Electric 
Railway*, Electric 1 lighting, Elec- 
tric Ulining, Short Popular Electri- 
cal Course, Elementary Mathema- 
tics, etc., by mail. Write for Catalogue. 
I'ical Engineer Institute of Corre- 




Tbe 



1 towjw-n;, €CuX.. tn ? £^. 



sitondeuce 
risraar- Instruction. 



Dept A, 

240 West 23d St., 
New York. 



ROSE POLYTECHNIC INSTITUTE 

A College of Engineering. Mechanical, Electrical, Civil 
Engineering ; Chemical Courses; Architecture. Exten- 
sive shops. Modernly equipped laboratories in all de- 
partments. Expanses low. 18th year. For catalogue 
address, C. h. MEES, President, Terre Haute, Ind. 



TAUCHIT BY MAIL 



II Uftfl Professional, Elective, Commercial, 
IM ■VflB Law rourses. Guarantees best in- 
U V^B struetionever prepared. Indorsed by 

fc_ ^^M ■■ STudentsand attorneys everywhere. 

■■ ■ ■ W » Easy terms. Begin now. 

NATIONAL CORRESPONDENCE SCHOOL OF LAW, 
38 North Pa. St , Indianapolis, Ind. 



THE MIETZ 




4 Weiss KEROSENE 

and GAS Engine 

burns IvEK OSEN E cheaper 
and safer than gasoline. Auto- 
matic, simple, reliable No 
electric battery ortlame used 
Perfect regulation. Belted or 
directly coupled to dynamo 
for electric lighting, charg- 
ing storage batteries and 
all power purposes. 

fcS - twtli] E01 Catalogue. 
A. MIETZ, 

I28-1S8 MoiT St., New York. 

iWarkt & Co. ;Lonrlon, Hamburg, Paris 



TO IYII1ME OWNERS 

Von need :i Hoisting Engine 

Yon want the best. s-truiigest, 

safest, most up-to-date engiue 

that is made— the most clurubl 

and yet the greatest 

saver o£ money. Send 

tor our free catalog 11 * 

and state the size of en 

gine you want. We 

build them foi mines, 

quarries and docks. Both 

friction and geared 

hoist, 6 to 150 H. P. 

All parts easily Interchangeable. WEliKK GAS A: GASOLINE 

ENGINE tO., 402 B. W. Boulevard, Kansas City, Mo. 





" WOLVERINE" 

Gas and Gasoline Engines 

STATIONARY and MARINE. 

"Wolverine 1 ' is the only reversible 
MarineGas Engine on the market. 
It is the lightest engine for its 
power. Requires no licensed en- 
gineer. Absolutely safe. Mfd. by 

WOLVERINE MOTOR WORKS, 

13 Huron Street, 

Grand Rapids* Midi. 



BUILD YOUROWN ENGINE. 

CASTINGS 

..SASOLINE ENGINES'-. LAUNCHES 



r t y Make Rubber Stamps ? 

Our " New York" Rubber Stamp Vulcanizers received 
the only medal awarded any Vulcanizer, World's Fair. 
Chicago. Simple process. Large profits. Circulars free, 
Barton Mfg. Co., Dept. A, 338 B'way, New York, U. S. A. 



ELECTRO MOTOR. SIMPLE, HOW TO 

make.— By G. M. Hopkins. Description of a small elec- 
tric motor devised and constructed with a view to assist- 
ing amateurs to make a motor which might be driven 
with advantage by a current derived from a battery, and 
which would ba"^ sufficient power to operate a foot 
lathe nr any mac!iit.e requiring not over one man pow- 
er. With 11 figures. Contained in Scientific Amer- 
ican" Supplement, No. H4 I. Piice 10 cents. To be 
had at this office and from ail newsdealers. 




SEND 5* FOR CATALOGUE-^ 

GRAIMD RAPIDS (Mich) 

GAS-ENOINE& 

YACHT 

Co. 



BRANCH 

12 EXCHANGE PLACr" 
NEWORLeAINS.LA 



%T045 

"HORSE POWER 
1-2-3-CYLINDER 








P X PEF\lW ENTAt i 

Science-' 




Vehicle, motor, C.E. Belcher 650.816 

Vehicle, motor, T. B. Dooley 651323 

Vebicie, motor, 1. W. Ravenez 66U.95U 

Vehicle steering mechanism, motor, H. E. Heath 650,840 

Vehicle wheel, W.J.Johnston 651,041 

Veneer slicing machine. W. H. Williams 651,287 

Ventilator, C. J. Vollmer (151.218 

Wagon brake, C. Weber 651,127 

Wash board. C. Bishop 6510911 

Watch, calendar. K. A. Cresson 650,828 

Water closet, S. W. Lewis 651,1411 

Water beater. J. H. Phillips 650.8613 

Water heater, M. Schaack 651.2U7 

Water wheel bucket, F. li. Brown (idl.Wl 

Wave motor. V. Gi floral 651.327 

Weatherstrip for doors, automatic. B. Kiland- 

8«u 651009 

Wheel. See Fifth wheel. Moior wheel. Paddle 
wheel. Rubber tired wheel. Vehicle wheel. 

Wheel, F.Prothero 651.086 

Whiffletree attachment, C. Kartowitz (i50,8;i8 

Wick, lamp, E. McConnell tfnU.U84 

Wicks, producing incombustible lamp, A. M- 

brecbt 651,026 

Winding machine tension device, S. \V. Ward- 
well Jr 651,21it 

Window, Small & Mulligan 651.210 

Window frame and sash, metal. H. C. Smith 651,183 

Window screen, E. C. b\ Barth 651.097 

Window screen, C. W. Rodecker 651.272 

Wire crimping machine, McBride & Heybach 6512011 

Wire drawing machine, F. Philips 651.051 

Wire spooling machine. V. Wilkerson 650,887 

Wire stretcher, M. I,. Bovce 651,292 

Wire stretcher. W. A. Murray 650.983 

Wrench. See Bolt wrench. Pipe wrench. 
Wringer. See Clothes wringer. 



DESIGNS. 

Bags, rim for mail or package. M. S. Field 32, TWO 

Bed pan. D. Hogau 32.788 

lie It body portion, J. Steniteer 32.805, 32,816 

Buckle. W. A. Schleicher 32.776 

Butter or oleomargarin brick or print, W. J, Mox- 

ley 32,78* to 32-784 

Button, collar, L. F. Adt 32.775 

Card mount or mat, A. Clements 32,803, 32,304 

Comb, paper cutter, nail cleaner, and watcbcase 

opener. F. F. Maloney 32.774 

Compass casing. Cotter & Gardam 32,770 

Corn cutter and cleaner, green. ('. G. Moore 32.78ti 

Drilling machine frame, B. K. Burues 32.796 

Fire extinguisher tank, W. H. Douglas 32.S00 

Fork. O. C. Graf 32,772 

Fork, egg holder, anrl beater, Z. B. Osgood 32.785 

Garment hanger, R. Rooney 32.778 

Gas llame spreader, J. Chandler *^.£S9 

Hook, garment supporting, N. A nnis 32.777 

Mirror bacK, etc., G. Kolb 32 773 

Nut. lock. W. H. Fauber 82.7JM 

Pointer, F. W. Taylor 32,771 

Prism plate, P. Deissler , 32.802 

Rail joint and chair. T. Parker 32,797 

Saw handle member, J. Simonds 32.7115 

Saw set. Fj. E. Bunce 32,791 

Stove, gas. L. Kabn 32.S01 

Telephone receiver earpiece, L. H. Coale 32.779 

Washer. S. F. Clouser. ..; 32,7i)2 

Water holder, A. A. La Vlgne 32.787 

Wheel rim, G. A. Wells. Jr 32.798 

Wheel, traction. H. C. Clay 32.799 

Wrench, S. Harbison 32,794 

TRADE MARKS. 

Bitters, A. 1. Granger & Company 34.710 

Boots and shoes, North Star Shoe Company, 

34,731 34.732 

Catsup, tomato. J. Butler 34,739 

Clothing, gentlemen's and children's outer, Ameri- 
can Clothing Company 34.730 

Coffee, liquid extract of, C. F. Blanke Tea and 

Coffee Company 34,737 

Cutlery. Banner Export Gesellscbaft, Gesell- 

schaft Mit Beschrankter Haft u 11 g , , . 34.757 

Dress goods, J. lonke 34,729 

Gloves, Bondat Freres & Company 34.733 

Grocers' merchandise, certain named, Griggs. 

Cooper i Company 34.734 

Guano, Tennessee Chemical Company 34.755 

Haemoglobin preparations, F. <i. Sauer 34. U"? 

Hair tonic. R. Gatbright 34 747 

Hams, bacon, and lard, T. W. Taliaferro 34 .736 

Lard. Anglo-American Provision Company 34,735 

Lubricant. Joseph Dixon Crucible Company 34.754 

Medical compounds, certain named, J. Strom- 
berg. 31743 

Medicinal soap, D. J. Doherty ..4,750 

Metabolic product of tubercle bacilli. Firm of E. 

Merck 34,711 

Metal, new composite, Matiuum Manufacturing 

Company 34.75H 

Rakes, bay, Moline Plow Company 34,759 

Remedy for certain named diseases, Drevet Manu- 
facturing Company 34.744 

Remedies for certain named diseases, C. O. Tlu- 

bault 34.746 

Remedy for rheumatism, S. T. V Remedy Com- 
pany 34,745 

Silverware, certain named, Gorham Manufactur- 
ing Company 34.756 

Soap, laundry, N. K. Fairbank Company 34.751 

Soap, toilet, Weaver Brothers & Mott Company, 

of Baltimore City 34,749 

Starch, W. E. Farrington & Company 34.752 

Sweetening agent. H. S. Wellcome 34,738 

Toilet preparation, J. F. Wood 34.74$ 

Varnish, C. W. Cooper 34,753 



By GEORGE M. HOPKINS. 

20th Edition Revised and Enlarged. 

914 Pages, S20 Illustrations. 

Price $4.00 in cloth; $5.00 In half morocco, postpaid 

THIsisabookfull of 
interest and value lor 
Teachers, Students, 
and others who desire 
to impart or obtain a 
practical knowledge of 
Physics. Ibis splendid 
work gives young and 
old something worthy 
of thought. It has in- 
fluenced thousands of 
men in the choice of a 
career. It will give any- 
one, young or old, in- 
formation that will en- 
able him to compre- 
hend the great im- 
provement? of the day. 
It furnishes sugges- 
tions for hours of in- 
structive recreation. 

Send for large Illustrated Circular 
aud complete Table of Contents. 

MUNN & CO., Publishers, 

Office of the SCIENTIFIC AMERICAN. 
361 BROADWAY, NEW YORK. 



LA BELS. 

Brown University Special Blend Whisky," for 

whisky, L. McCormick 7.604 

Cafe Royal Coffee,'* for coffee. R. G. Thomas 7.615 

Carter's ' Washproof ' Ink," for ink. Carter's Ink 

Company 7.616 to 7,(518 

Champion Stove Clay," for stove clay, Bridge- 
port Crucible Company 7,621 

Columbia University Special Blend Whisky," for 

whisky. L. McCormick 7,612 

Cornell University Special Blend Whisky," for 

whisky. L. McCormick 7,607 

Dr. Mayer's Manicure Soap," for soap. H. Mayer 7,619 
Erb's Health Capsules," for a medicine, L. G. B. 

Erb 7,600 

Harvard University Special Blend Whisky," for 

whisky. L. McCormick 7,606 

Johns Hopkins University Special Blend 

Whisky," for whisky, L. McCormick 7,603 

La Prima." for cigars, American Lithographic 

Company 7,614 

Oxford University Special Blend Whiskv," for 

whisky, L. McCormick 7.605 

' Peptonized Port," for medicinal preparations, C. 

L.Walther 7,601 

■ Princeton University Special Blend Whisky," 

for whisky. L. McCormick 7.608 

1 R»yal Wrappers and Waists," for wrappers and 

waists, .1. Kahn 7,538 

' Shamrock Club," for whisky, J. C. Gallagher 7.602 

' Sbarpsteen's Lavender Ointment." for an oint- 
ment, H. Sbarpsteen 7,599 

1 Swarthmore College Special Blend Whisky," for 

whisky, L. McCormick 7.(113 

1 University of Cambridge Special Blend Whisky," 

for whisky, L. McCormick 7,609 

' University of Chicago Special Blend Whisky," 

for whisky, L. McCormick 7,611 

1 University of Pennsylvania Special Blend 

Whisky." fo*- whisky. L. McCormick 7.610 

1 Use It Hight Stove Polish," for stove polish, G. 

E.Sbaw 7,620 



IT'S WORTH YOUR WHILE.... 

to investigate the difference between our prices and those of agents 

and dealers for the game grade of work. 

...WE DO NOT SELL... 

through agents or dealers, therefore we do 
not have them to protect, and in making 
our prices aro enabled tofipurethemas low 
as the grade of work we manufacture can 
be sold. We nave you the profits thut 
are added between the manufacturer 
and the consumer, by selling direct to 
you from our factory. This hasbeenour 
method of selling for the past twenty-seven 
years, and we are today the largest manu- 

No 47 J£ SlnK'e Strap "cturerg of vehicles and harness in the worldselliog 

Harness. Prbewlta nii'kel direct to the user exclusively. We make 17detyleaoE 
trimmirjfrB,*9 50. As good as vehicles and 65 styles of harness and ship anywhere 
Bella for 86.00 more. * or examination, guaranteeing safe arrival. Send for 

free catalogue showing all of our different styles. _^ > 

ELKHART CARRIAGE AND HARNESS MANUFACTURING CO., ELKHART, INDIANA. 





XJo. 191— Bofgy, witMeathtr quarter top. Price 
withshafts, $53,00, Guaranteed as good as others 
sell for f ot 825 more than our price. 



WSJSmBBi&S 




i n 

APPEALS TO 



SEND FOR 

C/tfALOGUEfo^;*^ , S m J> ^- m m; 

GUNDLACH OPTICAL C9.RDCHE5TER.N.Y' 



SENSITIVE LABORATORY BALANCE. 

By N. Monroe Hopkins. This "built-up" laboratory 
balance will weigh up ta one pound ana will turn with a 
quarter of a postage stamp. The balance can be made 
by any amateur skilled in the use of tools, and it will 
work as well as a $125 balance. The article is accom- 
panied by detailed working drawings showing various 
stages ot the work. This article is contained in Scien- 
tific American Supplement, No. 1JS4. Price 10 
cents. For sale by Mttnn & Co., 361 Broadway, New 
York City, or any bookseller or newsdealer. 



PRINTS. 

" American Indian Souvenir Playing Cards." for 
playing cards, Lazarus & Melzer, 22 { J 

" Baking Day," for vegetable fat, India Refining 
Company 231 

" F. C. Corsets Make American Beauties," for cor- 
sets, Kalamazoo Corset Company 230 

" Jack Horner," for vegetable fat, India Kefinunr 
Company 232 



A printed copy of the specification and drawing of 
any patent in the foregoing list, or any patent in print 
issued since 18(5.3. will be furnished from this office for 
If cents. In ordering please state the name and number 
of the patent desired, and remit to Munn & Co.. 361 
Broadway. New York. Special rates will be given where 
a large number of copies are desired at one time. 

Canadian patents may now be obtained by the in- 
ventors for any of the inventions named in the fore 
going list, provided they are simple, at a cost of $40 each. 
If complicated the cost will be a little more. For full 
instructions address Munn & Co, 361 Broadway, New 
York. Other foreign patents may also be obtained. 



50 YEARS' 

EXPERIENCE 




rade Marks 
Designs 
Copyrights Ac. 

Anyone sending a sketch and description may 
quickly ascertain our opinion free whether an 
invention is probably patentable. Communica- 
tions strictly confidential. Handbook on Patents 
sent free. Oldest agency for securing patents. 

Patents taken through Munn & Co. receive 
special notice, without charge, in the 

Scientific American. 

A handsomely illustrated weekly. Largest cir- 
culation of any scientific journal. Terms. $3 a 
year; four months, $1. Sold by all newsdealers. 

&Co. 36,Braad -"'NewYork 

Branch Office, 623 F St.. Washington, D. C. 



ICE 



MACHINES, Corliss Engines, Brewers' 
and Bottlers' Machinery. THE VILTER 

MFG. CO., S99 Clinton Street, Milwaukee, Wis. 



TURBINES 



By Send for Circular **»!.* 
JAS. LEFFEL & CO. 
field, 



Spring fie 



Ohio, 



> w ■ - 

TYPE WHEELS. MODELS (..EXPERIMENTAL WQRK.SMAILMKHIHEW 
I N0VELTIE5 fcElTC. HEW 7 D 3 K 5TENCII WORKS 100 NASSAU 3TN.T. 



INVENTIONS PERFECTED. 

Accurate Model and Tool Work. Write for Circular. 
PARSELL & WEED, 129-131 West 31st St.. NewYork. 



$75 



Month and Expenses; no experience 
needed; position permanent; self-seller, 
Pease Mfg. Oo.,Stat'n 10,Oincinnatl, O. 



D'AMOUR & LITTLEDAI.E MACHINE CO 

130 WORTH'ST.. NE.W YORK. 



Slake models of Any Machine to Ordei 



MEDIUM-SIZED AUTOMATIC 

or similar machinery built to order. Our facilities and 
experience in tbis line are exceptionally advantageous. 
We invite correspondence from inventors of mechani- 
cal devices. •TT. MERGENTHALER COMPANY, 
Incorporated, Baltimore, Md. 



Experienced Draughtsman wanted on Mill Machinery 
and Machine Tools. Permanent employment assured to 
rapid and accurate draughtsman. Bethlehem Steel Co., 
South Bethlehem, Penii. 



MnnriC & experimental work. 

IiiUULLO Inventions developed. Special Machinery. 
E. V. BAILLARD, Fox Bldg., Franklin Square, NewYork. 

ft ft If 9 niDCD TREE if you will send names 
Iclll^ rArCfl of5boyfriendsoverl2yearsof 
||U I W age we will send you the Star for3 months 
"^ free. Greatest boys' paper published. Address with 
stamp, THE STAK, Dept. 84. OAK PARK, ILLS. 

Generators replace carbureters ($5). Generator valve 
you furnished me works like a charm. J, R. Dayton, 
Canandaigua, N. Y. MIANUS MOTOR "WORKS, 

Mianus, Conn. 

BRUSHES FOR CLEANING FILES ottered 
at lowest prices. 
ERNST IHEHNE, CIUMMITSCHAU, 

Agents desired. Saxony. 



Pre You Qoing to Buiia a Home ? 




series of the latest an 

Published Monthly 



Those intending to build will find the very best practical sug- 
gestions and examples of Modern Architecture in the handsomest 
Architectural Magazine ever published, 

"The Scientific American 
Building Edition." 

Each number is illustrated with a Colored plate and numerous 
handsome engravings made direct from photographs of buildings, 
together with interior views, floor plans, description, cost, location, 
owners' and architects' names and addresses. The illustrations 
include seashore, Southern. Colonial and City residences, cburcbts, 
schools, public buildings, stables, carriage houses, etc. 

All who contemplate building, or improving homes or sti re 
tures of any kind, have in this handsomew.^rk an almost endless 
best examples from which to make selections, thus saving time and money. 



Subscriptions, $2.50 a Year* Single Copies, 25 Cents. 



For sale at an news stands, or address MUNN & CO., Publishers, 361 Broadway, New York. 



DCCDnUCIDI C parties can secure a 
KC OT UnO IDLE ;< G em" Safety Ra- 
zor outfit by sending their names tous. If 
yr.u cannot shave yourself with it to your 
entire satisfaction and not cut your face, 
after II days' trial, return the outfit to us. 
The Gem Cutlery Co., 35 Reade St., N. Y. 




' D. L.'HOLDEN 

. 1336 Beach St. Philadelphia Pa. 

.OOl^MANUFAQURER 



, "Hawkins' New I900 Catechism" 

OF THE STEAM ENGINE. 
PRICE, $2.00. 

Postpaid to any address. A practical book on 
I engine running, valve setting, etc. Strictly up- 
to-date. Money refunded if not satisfactory. 

I THEO. AUDEL CO., 63 Fifth Ave.. New York City. 

A NY interested in Art, Ar- 
-^ tistic Shading or Coloring 
will do well to write 

The Air Brush Mfg. Co. 

80 Nassau Street, 
Rockf oril. 111., IT. S. A. 



READY SHORTLY. 



IGas Engine 




Magneto for Gas or Gasoline Engine Igniters 

No batteries natd. Self-lubricating bearings. Dust 
rani nioVitii re juoof. finishes self-afljastiuj;. Mate- 
ria! anil workmanship the best, t^~ Guakax: 
for one ve ak. Setnl for circular anii price list. 
<;il>IH\<:s A. STEVENS, Itoekford, III. 



ers /ssf\ C^ 



WANTED who is familiar with 
marine deck fittings. State exper- 
ience and wages expected. MANSON, Box 773, N. Y. 



DRAFTSMAN 



THE BICYCLE: ITS INFLUENCE IN 

Health and Disease.— By G. M. Hammond, M.D. A val- 
uable and Inteiestiug paper in which the subject is ex- 
haustively treated from the following standpoints: 1. 
Thp use of the cycle by persons in health. 2. The use of 
the cycle by persons diseased. Contained in Scientific 
American Supplemknt, No. 1002. Price 10 cents. 
To be had at this office and from all newsdealers. 



Construction 




Brass Band 

Instruments, Drum*, Uniforms, 
A Supp lea. Write for catalog, 446 
illustrations. FltKE; it gives in- 
formation for musicians and new 
bands. |_YON & HEALV, 
88 Adams St,, CHICAGO. 




By HENRY V. A. PARSELL, Jr., Mem. A. I. Elec. Eng., 

and ARTHUR J. WEED, M. E. 

PROFUSELY ILLUSTRATED. 

Price, $2.50, postpaid. 

This book treats of the subject more from the stand- 
point of practice than that of theory. Th e principles of 
operation of Gas Engines are clearly and simply de- 
scribed, and then the actual construction «f a half-horse 
power engine is taken up. 

First come directions for making the patterns ; this is 
followed by all the details of the mechanical operations 
of finishing up and fitting the castings. It is profusely 
illustrated witb beautiful engravings of the actual work 
in progress, showing the modes of chucking, turning, 
boring an* finishing the parts in the lathe, and also 
plainly showing the lining n pand eiPOtion Of the engine. 

Dimensioned working drawings give clearly 
tbe sizes and forms of tbe various details. 

The entire engine, with the exception of the fly- 
wheels, is designed to be made on a simple eight-inch 
lathe, with slide rests. 

The book closes with a chapter on American practice 
in Gas Engine design and gives simple rules so that any- 
one can figure out the dimentions of similarengines of 
other powers. 

Every illustration in tbis book is new and 
original* having been made expi-essly for this 
work. Large 8vo. About 300 pages. 
]E2?~ Send for Circular of Contents. 

MUNN & CO., Publishers, 

SCIENTIFIC AMERICAN OFFICE, 
361 Broadway, NEW YORK. 



Puncture Proof Folding Boats. Adopted by the U. S. War and Navv Depts. in 
March and Sept., 1899. Only medal and award at World's Pair. Beautiful models, 
perfectly safe for family. aB well aB sportsmen's use. Sails, centerboards. rudders 
PackBUiBmall case. Sena 60. for catalog, M enwavings. King Folding Canvas Boat Co., Kalamaioo,Mich.,U.S, 
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$ftitntitit j&mxmu. 



June 16, 1900. 



OF BRAINS 




-MADE AT KEY WEST>- 



These Cigars are manufactured under 
the most favorable climatic conditions and 
from the mildest blends of Havana to- 
bacco. If we had to pay the imported 
\ cigar tax our brands would cost double the 
} money. Send for booklet and particulars. 

i CORTEZ CIGAR CO., KEY WEST. 



THOROUGHjIHSPECTIONSP 



i 




AND 

INSURANCE 
AGAINST- LOSS 

OR 

DAMAGE 

TO 

PROPERTY 

AND 

LOSS -OF- LIFE 

AND 

INJURY 
TO-PERSONS 
CAUSEDBV 



STMilBOlLm-EXPLOSIOTiS 

J- Al- Allen 'President V-BTranklin • Vice president 

_ J-B.PlERCE'SECRf.TARY F-B-ALLEN -25V1CE PRESIDENT _ 
! |LBBRAINERDl TREAS. LF.MlDDLEBROOKA^T.SECYj ! 



M*M*M*«*t»«n*M*H*H*H4 



"fl fiorsei H fiorsei my 
Kingdom for a fiorser 

King Ricbard did not then foresee the time when horses 

would be practi- 
cally "not in it." 
What he really 
wanted was a 

WINTON 
MOTOR 
CARRIAGE 

that can outrun 
the fleetest horse 
and never pets 
„ . a- .-.«« -»t « * "winded." Swift- 

Price $1,200. No Agents. eis saferi Sureri 

and more economical than a horse. Costs nothing 
when not in use. Hydro-Carbon system. 

THE WINTON MOTOR CARRIAGE CO., Cleveland, Ohio. 

Eastern Department, 120 Broadway, New York City. 




Automobile Patents 
Exploitation Company. 

UNDERT AKES :-The manufacture of Automobiles 
and Motor-Cycles. The examination »t' Automo- 
bile patents." To enlist capital for 1 he development 
of inventions. 

FURNISHED:- Specialists to make thorough exami- 
nations of patents. Experts to test motors and 
automobiles. Opportunities to inventors to present 
properly their propositions to concerns willing to 
consider and to undertake the same. 

PURCH A SES:— All meritorious patents, licenses and 
inventions relating to motor-cycles, motors, gears, 
automobiles and their parts. 

Automobile Patents Exploitation Company, 

F. B. Hyde, Secretary. 
27 William Street, New York, N. Y. 




Computing Figures 

mentally is probably the 
hardest kind of toil known. 
The Comptometer makes it 
easy, is twice as quick, in- 
sures accuracy ana relieves 
all mental and nervous strain. 
Why don't you get one ? . 
Write for Pamphlet, 

FELT & TARRANT MFG CO, 
62-^6 Illinois St.. Chicago. 



CHARTER Gasoline Engine 

TTdPTI * NY place 

XH BY ANY0NE 

UUJjJJ FOR ANY PURPOSE 

Stationeries. Portables, 
Engines ami Pumps. 

£^~ State your Power Needs. 

CHARTER GAS ENGINE CO.. Box 148. STERLING. ILL. 




HAVE YOUR C1TCLE1 
FITTED WITH 



r^OASTPR 3&m o R ROW 



BRAKE 



jSK i«"- with this uiinivi. 

ter\ ! YOU RIDE 5 .MILE1S 
h.-:M3&\ BUT PEDAL ONLY 3 5. 



OVER 100,000 IN USE. 



EASILY PUT ON. 
AND RELIABLE. 



HAS PROVED PERFECT 
FULLY GUARANTEED. 



Coasting becomes so safe and easy you do it 
6»6ry chance you get. Your feet on the pedals 
(fives perfect control of the wheel. Ladies' skirts 
keep down when coasting. You can adjust it to 
any make of cycle. 

Our Acetylene Bicycle Lamp is superior in 
construction to any made. 

Illustrated pamphlet giving detailed information 

regarding Hrakt and Lamp, sent on application. 

ECLIPSE BICYCLE CO. 

Box X, ELHIRA, N. Y. 



SAVAGE Hammerless Magazine Rifle 



SMOKELESS 

.303 & 30-30 CAL 




Point Blank Range for Hunting. 

The Only Hammerless Repeating Rifle. 



The most reliable and safest rifle ever 
manufactured. Shoots six different cart- 
ridges adapted for large and small game. 

t&~ Write far Descriptive Catalogue A. 

SAVACE ARMS CO. 

UTICA, NEW YORK, U.S.A. 



Photography at Wide Range. 

You can take in the full length and breadth* of ^Nature's beauty, marine or landscape, city or country, at 
almost any desired elevation, and by the simple turning of a button, if you use the 



t( 



AL-YISTA" CAMERA 



LONG AM SHORT 
PICTURES. 

CAMERA HAS UNIVER- 
SAL FOCUS. 

LEVEL ATTACHED. 




DETACHABLE HANDLE. 

FITTED WITH UNIVER- 
SAL TRIPOD SOCKET. 

MOROCCO LEATHER 
COVERED CASE. 



Frovt Detached. 



A nickeled trimmed and beautifully finished Camera of great power and scope. A perfect instrument that 
fills a lone felt want in the photographer's outfit. For sample prints taken with the " AL-V1STA" on a fine 
bevel edge card, send 24 cents in stamps to cover postage, to the 

MULTISCOPE AND FILM COMPANY, BURLINCTON, WIS., U. S. A. 



HIGHEST EFFICIENCY 

attained in the 

STOVER 
GASOLINE 
ENGINE 

The best is always cheap 
est. Write f or prices. 

STOVER ENGINE WORKS. FREEPORT, ILL. 




Gas Engine 
IGNITER 

Complete with spark coil, $12.00. \ 
The Best Thing on tbemarket. 
Latest and most improved model. 

B^" Send for Circular. 
The Carlisle & Finch Co., Sixth Street, Cincinnati, 0. 





Daus' "Tip Top" Duplicator 

103 SHhRP AND D'STINCr COPIES IN BLACK 

FROM PEN AND 50 COPIES FROM TYPEWRITER 

NO WASHING, NO PRINTERS' INK, NO STENCIL 

PRICE, COMPLETE, $5.00 

SEAT UN TEX DAYS' TIIIAL TO RESPONSIBLE PARTIES 

The Felix F. Daus Duplicator Co. (inc.), I to 5 Hanover St., NewYork 




P| rnTDIP miTflMnDII CC their care, construction and operation, an indispensable book pub- 
CLtU I KI0 HU I UfflUDILCO, lished by Herbert 8. Stoxe & Co., Chicago, 111., $1.25. 



ASBE 
FIRE- FELT 

PURE ASBESTOS. 

REPLETE WITH AIR CELLS 
STRONG. LIGHT. FLEXI 



■ MADE IN SECTIONS 
| FIT STAINDARD PIPE 

M.W. JOHN 

■ NEW YORK-CHICAGO Ph( 



5T0S 
COVERINGS 

ABSOLUTELY FIRE PROOF. 
PERFECT NONCONDUCTORS 
BLE. EASILY APPLIED. 




THREE FEET LONG: 
h INCH TO 16 INCHES. 

S M'F'G GQ 

LADELPHIA BOSTON • 
BSOF 
LIQUID PAINTS & STAINS, 
ELECTRICAL MATERIALS 









I Ladies' Watches 



All styles and sizes are shown in 

our Blue Book— C«py Free. 
New England Watch Company, 

37 Maiden Lane, Kpw York.. 
149 State Street, Chicago. 



BLUE BOOK 



GE w# SMALL -» MOTORS 

TO DRIVE — 

PRINTING PRESSES, 
HORSE CLIPPERS, 
ICE CREAM FREEZERS, 
HAY CUTTERS. 
GENERAL ELECTRIC CO., General office, Schenectady, N. Y. 



ROAD BUILDING 

1 IV/JrVlV ACME ROAD MACH-Y 



^Beaton Lighl 

of Hie 




The Smith Premier Typewriter Co. 

Syracuse, N. Y., U.S. A. 



ifi 



5J 



^^ TRODE MARK 

Tecamoi 
aluminum paint. 



Latest application of Aluminum. jLooks like Frost 
ilver. Washable, Untarnishable, Wa'er, Oil hi 



Si: _ 
Weatherproof. 



Durable. Easily Applied. 



p4 

nd 

Bicycles, 



Yachts. Radiators, Pipes*, Metal Work, Machinery. Dy- 
namos, Motors. Apparatus, Arc Lamps, Sockr/ts, Brack- 
ets. Cars, Stations, General Decoration, etc. Sample 
bottle, by mail, for 25 cemts. 

THE AMERICAN PEGAMOID CO.. 339 B'way, New York. 



INCOMPARABLE FOR THEIR GREAT 
CREAMY LUXURIOUS LATHER. 




SHAVING SOAPS 

SOLD EVERYWHERE 

Williams' Shaving Stick, 25cts. 
Genuine Yankee Shaving Soap, 10 cts. 
Luxury Shaving Tablet, 25 cts. 
Swiss Violet Shaving Cream, 50 cts. 
Jersey Cream (Toilet) Soap, 15 cts. 
Williams' Shaving Soap (Barbers'), 6 Round Cakes, 

lib., 40c. Exquisite also for toilet. Trial cake f or ac. stamp. 



THE J . B 



"•ON BURY, C0NN. 




ACETYLENE BURNERS. 

We have the largest and best equipped factorv in the 
world for making genuine steatite Acetyleno Gas burn- 
ers. Correct scientific principle. Quality and workman- 
ship euaranteeo. 
STATE LINE TALC CO., Chattanooga, Tenn., U. S. A. 
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Down Hill, or 
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Bevel-Gear 
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Chainless 
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Is Apparent. 
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New Models 


I * fc_ 




$75 
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Columbia Bicycles 


* % 


-:■::;; 


HOME OFFICE, 






Hartford, Ct. 







RIIII niNR MACHINE R Y 

DUlLUlllU AND SUPPLIES OF EVERY DESCRIPTION! 
ACME ROAD MACH-Y CO. — FRANKFORT N.Y. U. S.A.I 



All varieties at iowest prices. Best Kailroad 
Track and Wagon or Stock Scales made. 
Also 1000 useful articles, including Sates. 
Sewing Machines, Bicycle?, Tools, etc. Save 
Lists Free. Chicago scale Ou. Chicago. Kl, 



I irssop's steel th b e e v /t ry 

l\J l " FOR TOOLS. SAWS ETC. 

IwS JtSSOP A SONS L'° 91 JOHN ST. NEW YORK 



